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PENICILLIN AND VITAMIN IN THE: 


‘days, as the redule by. Keith Lyte 
and Di 'W? McLean in the Brit. Jl of Ophthat. (June, 1941), the 
| routine treatrient used by me for hypopyon tlcér, had ‘been cauteri- 
_Sation, carbolisation,” mydriatic, short-wave diathermy, and daily 
injections, intravenously, of 500 mg. of vitamin’ The’ great value 
of vitamin © was brought to my notice by the following case, which 
urifortunately, I can no longer trace, and of which'F can produce 
no paintings, A young nian in the eafly thitties had a hypopyon 
ulcer'in one eye, which gradually but surely went downhill, and 
infact, got to the stage when excision séémed to’ be inevitable, 
whén'to my the other eye started with a sinall ‘ulcer ard 
| ikypopyon. It was then that (having read this paper) injections of . 
 vitainin C were given, and within 48 hours, our anxieties had 
— and in two to three weeks” time, the’ patient Was discharged from 
hospitalwith useful: standard of vision. “This ‘dramatic result 
very ‘impressive ‘and’ cases ‘were treated: this means: “(not 
many, itis true) without a failure; 
In August 1944; Major-General very’ kindly placed at 


my ‘the: waste penicillin ‘units the 


” for pablication, Lagast 6, 1945. 
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large amounts made up for injections at Colchester Hospital. As 
a result of this, my friends sent me any hypopyon ulcers they 
came across.. Although at that time, bed restriction in the E.M.S. 
was very acute, thanks to the kindness of the Hospital Officer at 
‘Cambridge, the County Medical Officer of Essex and the co-opera- 
tion of the Medical Superintendent of Oldchurch. Hospital, cases 
were admitted and treated. 

The ulcers were at first carbolised immediately after the artist 
had made the initial drawing. The penicillin drops, which were 
kept frozen in the refrigerator, were instilled every hour during 
the day and Chena hieaaty at night. In addition, gutt. atropin. 
gr iv or other mydriatic, three times a day, constant hot pad, a 
treatment with short-wave diathermy, 12 hours after admission or 
sometimes straight away, and an injection of Redoxon (Roche) 
_ 500 mg., were given. The pathological investigations were, 
unfortunately, not satisfactory, owing to the tremendous strain 
placed upon that department. at that time, and their inability to 
undertake the frequent investigations. 

The. cases treated can be divided into two categories: 
A—Those that were regarded as hopeless from the start, and 
B—The case in which there was a reasonable expectation of 

treatment producing a satisfactory result. 

(A.1). S.M., aged 53 years. This patient came in with a large 
hypopyon ulcer in an only eye. Although she had been under 
treatment, vision was reduced to perception of light, and in 
ordinary circumstances the eye would have had to have been 
eviscerated. In addition to her full ordinary treatment for 
hypopyon ulcer, penicillin was used, first as drops every three 
hours, and later one hourly in. the day and three-hourly. at night. 
As the eye remained rather red in this case, although very greatly 
improved, penicillin was stopped on August 5, 1944 and restarted 
on August 25, 1944, in the meantime treating the remaining ulcer 
with .carbolising and painting of the lids with silver nitrate. 
Penicillin was again stopped on. September 2, 1944, and. on 
September 6, 1944, the eye was white and the ulcer completely 
healed, with only a small residual dense scar. Vision was reduced 
to shadows, which was mainly due to the fact that an almost 
complete cataract was present, which was then seen for the first 
time. The pupil was visible and appeared to be bound down in 
‘places, which was what one would expect... 

(2) T.R., aged 83. years. This man was in hospital for 
hypopyon ulcer from May 2, 1944. Several paracenteses. were — 
done and the eye got steadily worse. As a last resort, penicillin 
~ was. added to his treatment: A rapid improvement occurred 
immediately, and he. was discharged from hospital in July, 1944, 
with a Derkactly quiet, comfortable eye, although not seeing. In 
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this case it had been decided to eviscerate the: eye before penicillin. 
was started.’ Unfortunately a’ Descemetocele developed, becoming: 

large on August 28, 1944, and the’ eye was eventually excised on: 

September'6, 1944. think the Descemetocele was due to gross 

thinning of the and not to: progression of the ‘aleer, 

was healed. 

(3) “A-H., deed 33 years. "This patient was ‘transferred: having 
been under treatment from July 6, 1944'to July 26, 1944: On July 6;: 
1944, he went to hospital, where a foreign body was removedand he 
was admitted on July 18, 1944; with a h¥popyon ulcer and corneal 
abrasion. The eye did extremely badly, and on July 26, 1944, 
it was decided to eviscerate the eye. As a last hope he was sent 
to Oldchurch Hospital for penicillin to be added to the usual 
treatment, There was a steady improvement after penicillin: was 
started and on August 4, 1944, a large part of the iris could be 
seen satisfactorily. The eye was less red and there was no pain. 
The continued redness of the eye with no pain, made me 
suspicious that penicillin was the cause of the continued injection. 
It was accordingly stopped on August 7, 1944, and the eye got 
whiter. Penicillin was restarted on ‘August 12, 1944, “and stopped 
again on August 22, 1944.. The whole cornea was then scarred. 
but white, except at ‘the periphery, through which the iris could 
be seen.. He was discharged on August 26, 1944, with a completely, 
white, stable eye. This man was seen again in July, 1945, when 
he had a completely quiet, white, painless eye., (Fig. a.) 

The following cases were never. considered hopeless, and were 

treated with penicillin from the time, of admission. ; 

(B. 1) C.S., aged 71 years. This man had had recurring corsient 
ulcers in the right eye for two years, and had been treated for 
ten days as an out-patient before being admitted on July 29, 1944, 
with a hypopyon ulcer. A culture:was taken on: admission, and 
showed typical B.coli and’ streptococcus viridans. Penicillin 
was instilled, in addition to the ordinary treatment.|, Twenty-four 
hours later, there was a great improvement, and on July 31, 1944, 
all signs of hypopyon'ulcer had disappeared.’ On, August 4, 1944; 
the eye was still. red, owing to the mydricaine: injection which — 
was given. As B.coli was found in the culture,: penicillin. was 
immediately discontinued, as that might. have been.an additional 
cause for the, redness. The eye, became completely white within 
36 hours and the patient was discharged from hospital. (Paintings 
of the eye on admission and 24 hours later., Figs1and 

(2) W.P.; aged 41 years. On July 26, 1944, this patient’s right 
eye was scratched by a baby’s finger. On ‘July 28, 1944, she 
developed a hypopyoni ulcer, and July 1944, was admitted. to 
hospital; when penicillin was started. Twenty-four. ‘hours: later, 
there was a very great improvement which’ was maintained. 
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August the.eye was, almost ,well.’and. the, patient was. 
discharged on, August’ 1944, .perfectly, well. |The day. after. 
discharge, apparently. a little, trouble, occurred: with, the. eye .and: 
on, August, /17,.1944,,.she was! readmitted | with a bloodstained 
hypopyon,, although, no: Staining ulcer was present..;; The-clinical 
state was one almost characteristic of gonococcal infection; . A, 
cervical swab..was done and, ‘was 
transferred. (Figs: 3/and, 
26,1944, from wood: » A very ‘nastily infected. hypopyon 
ulcer’ developed. and he was:admitted for penicillin treatment on 
August On’ August 4, 1944, the eye was perfectly well: 
and: the’ from ‘hospital. was; 
observed- 

By 46 years: This to hospital'o on 
August with -left “corneal ‘ulcer and» hypopyon: 
and also: bilateral severe conjunctivitis: ‘The left! eye had: been 
painful ‘for six’ days. The left Jacrymat sac was ‘blocked’ and. 
excised on August 8, ‘1944. The left eye cleared up completely, 
penicillin: being’ ‘stopped on’ August 9, 1944, when he was: dis- 
charged. further observed, the: culture 
_ showed diphtheroids only.” 

(6) aged 67 years. man was on 
1944, having been hit in the right eye by an ear of wheat, ‘four 
days previously. On admission he had a hypopyon ulcer. Culture 
showed ‘diphthéroids only. Penicillin was started: straight away, 
in addition to the full treatment, with the exception’ of vitamin C, 
which was not given until 24 hours later, ulcer was. very 
much better’ but the hypopyon had not’ gone: Vitamin C was 
then given’ intravenously; and: the hypopyon- disappeared in’ a 
few hours. As the eye remained'very red, penicillin was stopped — 
on August 10, 1944 and recommenced on August 15, 1944, A 
culture was done in the meantime, and diphtheroids only were 
grown. (micrococcus tetragenus), The patient was discharged 
from hospital’ on’ August 22, 1944, and no further trouble 
occurred. ‘He had a well-healed, fairly dense rather ‘resem- 
et a disciform keratitis. (Figs 5 and 6)) © 

(6) J.D., aged 20 years. ‘This patient had a foreign body": in 
the’ right eye for five days. It was removed on August 5, 1944, 
ard she was admitted’ to hospital on August 6, 1944, with a 
hypopyon tilcer. This case, like the’ last, was treated by a full 
treatment without vitamin C, and, as in the previous one, a 
great improvement im the ulcer occurred, but there was: not the 

amount’ of absorption of the: hypopyon: that: one: would ‘have 

expected.: Vitamin ‘C. was then ‘given, atid’ the hypopyon: dis- 
_ appeared in a few hours: The eye was a: little irritable on 
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on August. 21,;1944, byt this. later, disappeared and.she 


was quite. well without any, further, treatment, 
(7); aged; 30. years... This..was,,a very .painful,.; dirty, 


phiyctenular, ulcer which. occurred..in patient ina sanatorigm. 
_ Treatment | with, penicillin and..atropine only. was started..on 


August 16,, 1944, at opm, On August 17,, 1944, the ulcer, was 

‘much. cleaner, the.eye whiter, and the,pain gone,.,On August 19, 
-1944,',the condition was ;well., and, penicillin, was. stopped... The 
pathological report, before. treatment started, showed,a moderate. 
number of staphylococcus albus, coagulase positive. . There, 
no hypopyon in this case fang no vitamin C was given. (Figs. 9 


10.) 


(8) R.D., aged 58 years. This man was admitted to hospital . 
on August. 29) 11944; with a-hypépyon.' ulcer’ of ‘the right’ cornea, 
the left eye being useless on acount of a large corneal scar. Peni- — 
cillin was started at once. The eye was much cleaner the next — 
day, but the hypopyon had not gone. Vitamin C was started and 
all traces of the hypopyon had:disappeared on September 2, 1944, 
On September 5, 1944, penicillin was ane was 
very nearly the ulcer being’ healed: 

F.B., aged 60, years: man: ‘had? a 
‘of a iweek's duration \and ‘was treated merely: by carbolising, 
atropine; constant heat, short-wave: diathermy and’ an ‘injection 
of vitmin hours,’ as: the painting shows; the hypopyon 
had completely disappeared, and ‘all ‘infiltration of the ulcer had 
likewise gone. He was discharged from ber pa at the end of 
a week, with a iwhite ‘(Figs 11 


4 ‘feel that this report is ‘incomplete. have the impression’ that, 
on penicillin is ysed for'véry long, the eye remains red, due either 
“to ‘irritation by the penicillin’ itself, or perhaps ‘to irritation’ by 
‘ordinary non-pathogenic organisms thriving on the’'penicillin and 
causing the rédness. Two or threé tases improved from that point 
‘of ‘view, very Soon after’ the’ ‘penicillin was stoppéd.’ This''sug- 
‘gestion’ means that a’ much closer’ pathological’ investigation than 
has” éver been contemplated up to now, should ‘be undertaken." 
I am also not satisfied that it is advisable to carbolise all ulcers 
and feel that, it might, be. far, better, if, instead of carbolising, the 
ulcers were curetted before the instillation of penicillin. . he 
reason, for this idea is the dramatic focavery. of the cane ‘in the 
“sanatorium. (B. 7) 
‘Another point’ which must''be more carefully 
48 the relative value of vitamin ‘C and penicillin. There! seertis to 
be little doubt at present, that penicillin heals the ulcers, but does 
not much the, AYPOPYOR» It. also seems penicillin and 
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vitamin © together produced a much quicker result than’ 
alone or vitamin C alone. This statement is only an impression, 
and should not in any way be regarded as a‘ definite conclusion. 

If it were possible for a large number of hypopyon ulcers to' be 
treated in the same department, it seems quite likely that a. 
‘definite course of treatment-might be evolved for hypopyon ulcer, 
which would mean the loss of far fewer eyes than occurs at present. 

I am greatly indebted to Messrs. Roche Products, Ltd., for 

the Redoxon used and the’ ‘cost of the coloured 


THE INTRA-OCULAR USE OF PENICILLIN*+ 
MANN” 
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‘Since ta be little exact of the effect 
of penicillin on the intra-ocular tissues and of the fate of penicillin 
_ when injected into the eye, it was decided: to-study its action on 
the rabbit before proceeding further with its use inoman. This 
paper, therefore, deals in. the first section with experimental work 
wap in, ae second section with the clinical application - this. | 


Section I, Experiments on rabbits 


Thirty rabbits were used. The experiments were planned from 
two points of view, in two main groups. In the first series the 
effect. of injection of penicillin from various sources and in various 
concentrations was studied. The injections were made either into 
the anterior chamber or into the vitreous. Slit-lamp and ophthal- 
‘moscopic examinations were conducted at frequent intervals and 
in some cases findings were confirmed histologically. ; 

In the second series the concentration of penicillin present in 
the aqueous or the vitreous at known varying times after injection 
was; studied, both 'in, normal eyes and in others: i in which aseptic 


inflammation had been produced. 
SERIES 1 Study of the effects of intra-ocular injection of penicitin 
in rabbits. - 


Injection into the anterior (16 eyes)... Various 
samples of penicillin were tried and the effect varied in severity, 
not grossly in nature, with the sample used. ‘The i 


* Received for publication, ‘November 24, 1945. 9 
"+ Read at the Oxford Ophthalmological ‘Congress, July 7, 1945. 
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‘were made with a 2 c.c. Record syringe and fine needle. The rabbit 
was sometimes anaesthetised with intravenous nembutal, but in 
later experiments, as skill increased, it was often found quite easy 
‘to use local cocaine anaesthesia alone.’ The needle (without the 
‘syringe) was introduced into the anterior chamber, usually at'the 
limbus above, and the aqueous (between 0:1 and 0:2 c.c.) allowed — 
to drain off. An equivalent quantity of the penicillin solution was 
‘then injected through the same needle, Approximately 0-15 c.c. 
could be injected without difficulty, ‘though the exact measurement 
of the quantity used was not possible. e strength of the solu- 
tions used was expressed in units of penicillin per c.c. Thus, when 
10,000 unit solutions were used the amount which entered the eye 
was approximately 1,000 to 1,500 units. In some cases weaker 
solutions containing 2,000 units per c.c. were used, 200 to 300 units 
then’ entering 'the eye. 
” The effect of the injection was watched with a slit-lamp at half 
hourly, hourly and then daily intervals for from one to three weeks. 
A few rabbits were kept for many months to eliminate the possi- 


bility of any late effects. 
_ The changes observed began with the injection. The pupil con- 
tracted at once, but this was due to draining the aqueous and was 
‘not a specific effect of the penicillin, though with the more irritating 
samples its observed persistence for some hours may have been due 
to the chemical composition of the injection, though not neces- 
sarily to the penicillin itself. 
The pH of all the samples which were tested was 65. and they 
were made up in normal saline. Almost immediately after the injec- 
tion a coagulum formed on the surface of the iris... With some 
samples it appeared/at once, with others only during the first hour. - 
Only a few samples (e.g:, one batch of Pfizer 500-600 U/mg., 10,000 
unit per c.c., and Eli Lilly 402 x 350326Z) failed to. produce a 
coagulum during the first hour. In some cases it was a dense | 
gelatinous transparent mass covering the whole of the surface of 
the iris. In others it entirely filled the anterior chamber as a thin 
jelly in which minute foreign bodies, such as fibres from _ filter 
paper, were suspended immobile. \ Our earlier samples contained 
many of these minute particles; later the solutions improved 
greatly in quality... In other cases the coagulum occurred in local- 
ised areas only. It was then attached to some part of the iris, some- 
times. to the anterior surface, sometimes to the pupil margin ; 
occasionally it adhered to the corneal endothelium: at the site of 
-the needle puncture. In practically all cases the aqueous continued 
.to circulate. normally throughout the observations. The amount 
and density of the coagulum formed bore no relation to the units of 
penicillin actually introduced into the anterior. chamber, being very 
slight or absent with 1,000 units or more of various Pfizer samples 
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and very;marked, with only 300. units of some Glaxo samples and 


also, of a.7, 
nyjection. 


00. unit tablet (B. and W.), supplied for intravenous 
t would: therefore seem. tod the presence, of 


apurities and not.on. the concentration of penicillin., In.two.cases. 


(samples KB 43/25 and 150 unit/c,c. Ca salt) immediately after the 
jection the anterior chamber was seen to, be; filled with minute 
bright yellow glittering crystals. These were soon caught and held 
by, the jelly-like: coagulum which contracted into,a small clot in,an 
1our.and.a half...The disappeared in three to four 
hours,, Both the eyes in which the crystals were observed exhibited 


a severe reaction but finally cleared up.,-The nature of the crystals 


is unknown.. It is unlikely that they, were a penicillin, salt since they 
took, nearly four hours to.dissolve., Arbright, yellow, flocculent 
Aeposit similar in colour to the crystals,was.observed ina third 
rabbit on which a solution made from a tablet, supplied for intra- 
-venous injection had been used, In this case also thee e showed a 
severe reaction and did not clear up completely for 24 days. The 
‘presence of any yellow particulate deposit in, the first few minutes 
‘would therefore seem to indicate the presence , of irritating 


“Usually in! uncomplicated cases the coagtlum Began’ to Shrink 


‘in about an hour and in four hours it had practically disappeared, 
traces of it'as rolled up shreds of faintly greyish appearance remain- 


ing: sothetimes for three oy four days. 


~The eyes began to look red and irtitable ator before 18 hours 
after the injection. There was usually conjunctival congestion and 
‘slight mucous discharge: Epithelial and endothelial bedewing 
“were présent and in five eyés there was definite oedema of the sub- 
‘stantia propria. Free'cells were circulating in the anterior chamber 


-and the ‘shrunkén coagulum ‘could be seen. “An’ aqueous flare was 


‘preSent in’ most’ cases ‘and ina few an intense ‘exudative irido- 
‘cyélitis: In’four cases, however, the reaction was 86 slight that only 
_a‘faint flaré was présent'at 18 hours and even this had disappeared 

“' Phe majority cleared up ‘entirely in thrée days, the aqueous and 
“anterior part of the eye ‘becoming ‘normal slightly in advance of 
‘the clearing cornea.’ In thrée eyes the corneal oedema didnot sub- 
‘Side and margitial vascularisation occurted on the fourth day: This 
-Subsided in two eyes within seven ‘days, in the third it was severe 
~for'12 days, and’ did not disappear for 17 days. Even this ‘eye, 


which showed the worst reaction’of all, did eventually recover, no 


‘abnormality being detectable’in 24 days. 
“Tt is thus seén'that the result of injection of various solutions of 
penicillin is to produce’a reactive aseptic anterior uveitis of vary- 
ing Severity. It appears that even 100 percent. pure penicillin pro- 
_ duces ‘some reaction.’ small sample of practically pure sodium 
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-penicillinate: (approx. 1,670: u/mg:) was obtained: and’ tested on 
one rabbit,» -A gel formed im the:anterior chamber in eight 


(minutes but:no precipitate or particulate: matter. was noted. ‘The 


-§el.was observed fortwo hours but ‘disappeared almost completely 
overnight, The eye was practically well in:twenty four hours. ie 
variation in reaction severity is produced by.the presence of'in 

ties and. is not related to variation in-strength of penicillin. his 
suggested that injection into the anterior chamber.of a rabbit might 
iprovide a rapid method of judging the toxicity of a'given sample. 


_ A batch, (G 86 Glaxo) which: had) been found to produce 4a ‘severe 


reaction when injected intramuscularly:in man; was tested against — 
two other; batches, known:to be satisfactory; (G 89: Glaxo and: Eli 
-Lilly 402 x 350326Z)with this.in mind. It prodiiced:a more severe 
-iritisthan the other:two' samples, oneiof which showed only aismall 
coagulum: and ‘the other practically: none at all: The differences 
tbetween: the. three were detectable within half an hour and most 
‘marked. at 17 hours after: -injection;' Not every batch which gave 
iritis,in rabbits proved toxic to man and:more work be done 


-before this method could be used as 


PUT 


“Injection into the vitreous, 
Ten rabbits were used, some acting as controls. linge: the linet: 
“of interfering with the rabbit’ s.vitreous was not.known,, ~,,.;; 
The right vitreous, of one.of the control rabbits was punctured 
‘and a minute bubble:of ; air injected. The left vitreous was.injected 
with, 0-1 ¢.c., sterile normal, saline, In both, cases the breaking of 


the vitreous gel showed immediately as: a. localised opacity.seen 


“with: the ophthalmoscope,, In the right.eye this opacity remained 
localised, the air bubble disappeared and.ng. effect. was obseryed 
‘on, the. retina; or optic, nerve,... The. opacity. was, still. and 
-apparently stationary weeks. 

The ‘saline, injection, in, the left eye, caused .a: larger. and more 


diffuse opacity, appearing. to, spread slowly, and to. radiate, from 


othe origimal droplet, ,Jt, was visible as streaky black opacities.6} 
weeks Jater,. No effect , was observed.on the retina or optic nerve. 
A fa lens. opacity, developed close to the needle track and.it is 
obable that.the gposterios surface of the lens:was slightly, damaged 
‘hy the needle, No. inflammatory. reaction. developed in either eye. 
The-saline injection was repeated on two other eyes... No effect: was 
roduced, other than. the formation ofa localised. vitreous, opacity. 
one.this disappeared in. 4 days;.in the other it could stild be,seen 
amonth In neither..was. there any inflammatory or 
fundus change, 
It. therefore. seems, that merely. ‘breaking, yitreous gel. may 
“cause permanent opacity in the rabbit but no detectable effect .on 
_the state of the retina. pacification of the vitreous observed after 
penicillin: injection is. sharel to, be regarded. as at all specific 
for the penicillin. 
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nine, eabbiti used to study effect-of penicillin’ on: ‘the 
_ vitreous were all injected» with a fine needle inserted well back 
alongside the edge of the superior rectus.’ Pfizer penicillin 10,000 
units per c.c. was used in the first five as trom the previous experi- 
ments this appeared to be one of the least irritating brands. 
Approximately 0-1 c.c. (1,000: units) was injected. into each eye. 
The course of events was similar in the first ten eyes studied 
though not of equal severity in all, Five eyes were excised ‘early 
for assay of. remaining: penicillin. The other were observed 
for varying periods 18 months. 
The immediate effect was the formation of a localised vitreous 
‘opacity, with the track of the needle leading up to: it: In two days 
the eyes were’ still quiet and the opacity still localised. Occasion- 
‘ally a few free cells. were seen circulating in the aqueous or adher- 
-ing tothe lens. Between the third and fifth day diffusion appeared 
to,occur from the original droplet and the vitreous opacity spread 
and became less dense. This thinning and spreading continued 
for about a month, after which the opacity shrank slightly and 
remained permanent. It was observed in one case for over a year. 
From the fifth to the seventh day a severe exudative retino- 
choroiditis began, accompanied by various vascular changes. The 
first sign was the appearance of .wide-spread areas of pallor, sug- 
gesting intense retinal oedema followed by sheets of whitish 
‘exudate lying in front of the retina and obscuring it. This became 
split and torn with reddish areas visible in the cracks; in a 
‘lower part of thé eye the retina was either detached or raised up b 
‘choroidal exudate. At the same time the nerve head became swol- 
Jen and the outlines of the fibres in the optic streak blurred. Large 
arid small haemorrhages were’ seen on and around the papilla. 
In most cases these were from the veins and suggestive of a throm- 
bosis of the central vein. ‘In one eye both the veins and arteries 
were narrow and pale as from an embolus of the central arte 
although there were also small scattered haemorrhages. The pupils 
‘showed no light reaction after the seventh day and all the eyes 
except one appeared to be blind. This one eye showed only small 
areas of retinal exudate and no definite haemorrhages. It partially 
‘recovered with slight blurring of the disc, pigmented’ retino- 
choroidal scars and small areas of organised exudate on the lower 
part of the retina, still visible a year later. The other’ four eyes 
‘continued to get worse. By the twelfth or thirteenth day the 
‘nerve fibres normally visible round the disc had disappeared as 
“had also the greater part of the retina and the chorio-capillaris. The 
disc region showed as a round fluffy blob, protruding slightly from 
‘a smooth whitish fundus traversed only by the larger choroidal 
vessels. When the’ exudate had settled to the bottom of the eye 
“Jarge masses of dense black retinal and choroidal pigment, appar- 
‘ently extracellular, ‘could be seen. Between the second and third 
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‘week an outgrowth of new blood vessels in thin leashes appeared 
from the region ‘of the disc. They stretched into the vitreous and 


formed organised strands, some projecting from the papilla itself 
and others from the ends of the optic, streak. The condition was 


‘one of combined tetinitis proliferans and complete retinal and 


optic atrophy. ‘Between the fourth and fifth week a degenerative 


iritis began. ‘The aqueous flare reappeared, the uveal border of the 


pupil disintegrated and posterior Synechiae formed. In two eyes 
lens opacities began at the fifth week and cataract with water clefts 


‘was complete between the thitd and fourth jee In the other 
three eyes the lens remained clear, 


Sections of | a moderately severe case taken at two months were 
examined. The cornea, iris and ciliary body. appeared normal. 


The choroid. was grossly thickened approximately to the extent of 
four to five’ times its normal thickness. The outer layer of the 
choroid, consisting of large vessels, was easily recognisable and the 
vessels contained blood. The choriocapillaris had, however, been 
replaced by a thick layer of fibrous tissue and: no trace of normal 
capillaries could be found. In many places the choroid contained 
‘Pigment cells and also large macrophages, their cytoplasm packed 
with pigment granules. These were more numerous in the lower 
Part oftheeye.. 


The retina had altered in appearance. the ora 
serrata it was recognisable but the outer layers were entirely con- 
verted into cellular fibrous tissue and the ganglion cell layer and 
nerve fibre layer were disintegrating. Nearer the equator and all 


the posterior pole the tissue. was unrecognisable. as retina. In 
-some places it:consisted of layers of fibroblasts, which could be seen 
laying down collagen i in flat sheets among the remains of the neural 


elements and the pigment-containing macrophages. In other parts, 


especially near the optic disc, the internal-and external. limiting 


membranes could be seen, enclosing between them a fine fibrous 


tissue entirely, devoid. of nuclei.. In, some places this fibrous layer 
_was thick, in others tenuous. Its appearance suggested that of the 


intercalary. membrane. which , lines a coloboma and. is, similarly 
formed of fibrous and degenerate retina, devoid of choroidal bled 


Supply, 


The optic nerve was vacuolated, and did not appear. to contain - 
nerve fibres. The disc itself was almost entirely fibrous and at its _ 
margins the choroid and the remains of the retina were welded into 


continuous fibrous ‘scar-like tissue» A few retinal vessels’ were 
‘seen in: the centre of the disc but:did not extend much. vee this. 
_ The sclera was normal as were the ciliary nerves, 


The. condition -would. thus seem to be a, most complete. neuro- 


‘retinal degeneration. followed by fibrosis and accompanied | by 


thickening and fibrosis of ae choroid. Whether this was caused 
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practically pure sodium. penicillinate used_in the. investigation, of 
the aqueous, 


which cleared up in 17 days. A doubtful patch of. retinal oedema 


‘impure pénicillin samples were not :due to the pénicillin itself but 
‘to something else, unidentified, which produced the inténse patho- 
‘Togical change.’ ‘Whether this change was initiated by’ a primary 
‘thrombosis’ of ‘the rétinal “vessels leading’ to ‘a sécondaty ‘neural 
‘degeneration, or whether ‘it involved the retinal elements directly 
“could ‘not’ ‘be’ determined. Failure of blood’ supply, degeneration 
“and fibrosis were the salient features of the picture ‘and were ‘absent 
‘or minimal and transitory in the six eyes tested with the pure’salt. 
_ Tt seems’ obvious that’ only pure samples ‘should ‘be ‘used for ‘injec- 
tion ‘into ‘the ‘vitreous until our ‘knowledge’ of the’ nature ‘of the 
The next series of experiments was designed to discover how 


jong and in 


‘what Concentration penicillin persisted’in thé'eye after 
SERIES 2.. Studies on the persistence’ of penicillin ‘solution injected 
|) timto the aqueous:and the vitreous of normal and inflamed rabbit 
am indebted to Dr, E. S. ‘Duthie for carrying’ out’ the assays 
“and for his help over this part of the experiment, 


by the penicillin itself or by the toxic impurities was not clear, and 
further four tabbits were with the, 1,670 unit 
 . colourless, was made by dissolving 2:8 mg. of the white, powder 
in. 05 sterile normal saline, “The pH was 5,,, Approsimately 
D1 c.c,, was injected into the vitreous in, each case... Sometimes the 3 
aqueous. was, run. off before injecting in order to, avoid a rise, of 
intra-ocular pressure, in others it was not,. This did not, appear. to 
affect the results. In all the eyes tested with the pure penicillinate 
the course of events was much more mild and none of the eyes 
became blind. In ‘three of them no effect whatever.was observed, — 
Beyond the formation of @ localised vitréous opacity. three, 
pelogics! changes were observed but retrogresséd. In these a 
| Patch of whitish’ exudate formed in the vitreous apart from the 
opacity due directly to the penicillin droplet. Fn one of these the 
. exudate appeared at the pupil margin, coming forward from behind 
and disappearing’ in four days. Inthe other two it remained in 
‘the vitreous, shrinking slowly, and in one’ of these Synchisis scin- 
| 'tilldns appeared in 34 weeks. This eye showed a single small 
retinal haemorrhage at the margin of the disc onthe fourth day 
“the eyes ‘showed ‘normal fundi in three weeks.) 
therefore ars that the serious Pesults ‘obtained ‘with ‘the 
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Methbas humour withdrawn directly into small 
sterile capillary tubes ‘which’ ‘were ‘then sealed. cornea in the 
limbal? fon ‘was pierced with’ the pointed end of the tube, 
and the‘fluid‘allowéd ‘to’ run’ ‘int ‘by capillary attraction. The peni- 
cillin content was later ‘measured using: the’ slide technique 
with the: Oxford: H ‘strain of staphylococcus showing complete 
inhibition: at. 0-03: units) per: im the ‘method: by 
Gartod;and Heatley’ (1944).: The bacteria usually: grew well as 
coloniés:in the aqueous humour, butin:the first cell this was supple- 
mented: by: the: addition of «small volume of serum and all subses 
quent: dilutions. were-miade .in serum. Specificity: of inhibition was 
checked by ‘the ‘addition; of «penicillinase to: oné «cell: containing 
undiluted: imimour, and. failure. of the: bacteria: to: grow ini the pre= 
sence'of) penicillinase was taken as evidence of another: inhibitory 
factor.’ This happened: in one'ease;:and the result was not recorded: 
Results are recorded as; units: penicillin per c.c.\, Thus: 


inhibition at adihition of units: per. c.cs penicillins” 


todecide whether intra-ocular injection’ of peniciltin-was 
likely to be of therapeutic value we endeavoured: to find: out how 
long it remained in the eye after one or after: two injections: ‘Since 
changes in the composition of the aqueous might influence its rate 
of circtilation and. drainage, some! normal eyés were used .and others 
in which an aseptic ititis (aqueous flare and congestion.of iris and 


ciliary vessels) been induced"by dropping hydrogen 
onto the:cornea twenty-four hours before the injection.’ 


Béforé beginning this series, however, an experiment’ was 
to confirm the’ already’ accepted ‘fact that penicillin injected intra- 
venously does not appear readily in’ the aqueous. ' A normal rabbit 
was injected through the ear vein with 5,000 units of peniciflin 
(Pfizér). After half an Hout a sample of blood anda sample of the 


aqueous of the right eye were taken. After a further half hour the 


aqueous was drawn off from the right and left eyes, the rabbit 
was killéd and the vitreous removed. The results were as follows : ¢ 
After } hour. R.E. (aqueous) = 0-06. 
After hour. R.E. (aqueous) = 0-03 u/c.c. 
é R.E. (vitreous) = nil. 255 
L.E: (aqueous) = 0-06 
(vitreous) = nil. 
Blood = OR ufe.c. 


This would seem to show that intravenous injection ‘acai be of 


little if ‘any value in infections of the aqdeous or vitreous: 


The results ‘were: as foliows : 
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MANN: 


1,000 After hour 80 rufc.c., 
"000 units injected, After 1 hour 80.u/c,c. remained... 
41,000 units injected, After 6. hours:05.u/c.c, remained, 
, 1,000 units injected... After 12-18 hours Nil remained... . 
“1,000 units injected... After 24 hours 


It would appear that strong inhibitory action can be. for 
at least six hours but that persistence for much longer is unlikely. 
Injections into.eyes irritated by dropping in H,O, twenty-four 
hours: previously, gave: somewhat similar results. |The effect of — 
H,Q, (5 volumes or over) is to produce within: twenty-four hours 
an aqueous flare and ciliary congestion. This normally passes off 
in a few days unless the application is repeated several times when 
a keratitis may be produced as well. The object of this part of the 
_experiment was to find out whether an aqueous altered in constitu- 
tion would retain penicillin longer, since the: drainage of albumin- 
‘ous aqueous might not be as rapid as normal. We obtained no real 
evidence that this is so. On the other hand we did not produce any 
iritis severe enough to stop the circulation enn the lequeont: or to 
produce synechiae..| 
The results of this series were as follows: 
1 units After. 6 hours 0:5 u/c.c. 
After 12;hours Nil-0:12 u/c.c,.remained. 
After 24 hours Nil-0-6 u/c.c, remained. 
Finally, 0-1 CC. pA a similar penicillin solution, was injected into 
the vitreous.and the amount present estimated in the aqueous and 
the vitreous at varying intervals.. The figures given below appear 
to indicate that penicillin diffuses fromthe vitreous into the aqueous 
and disappears from the vitreous less rapidly than it does from the 
aqueous.. On the other hand the effect of high concentrations of 
enything but chemically pure penicillin on the, retina,and choroid 
is so.bad that, if we judge from the results in rabbits,, it is inadvis- 
able to use this method of treatment. It is, however, possible.that 
the human vitreous, when infected, may tolerate at any rate weak 
solutions, the purer the better. ke 


Injection into Vitreous 
Time ulc. c.in vitreous tlc.ce. in aqueous 
18hrs. = 5 u/e.c. 
48 hrs. 0°06 u/c.c. 
4 days. 0°2 0°06 u/c.c. | 
2 injections given) 


‘Section, I. _Use of penicillin in man 


Twenty-nine’eyes have been treated-by intra-ocular injection of 
penicillin. These were all perforating injuries except one and were 
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mostly war wounds. There was an intra-ocular foreign body:in 23 
of the eyes. This was magnetic in 17 cases and was'removed. One’ 
non-magnetic intra-ocular foreign. body was also removed. In six 
cases therefore an intra-ocular foreign body remained. In one case: 
this was apiece of ‘‘ Dural.’’ . In.the other five the nature of the: 
foreign body was unknown. Four of the remaining six cases had 
_ severe perforating wounds without an intra-ocular foreign body. 
Two of these were injuries with.wood. The other two cases were 
respectively an infected cataract operation and corneal. ulceration, 
All of these twenty-nine cases had severely injured or highly. 
infected eyes and judged by ordinary clinical standards would have 
been lost.. Severe cases were chosen for the trial of intra-ocular. 
penicillin because, in order to decide whether penicillin. is, an 
improvement on routine methods of treatment, one should theoreti- 
cally use only cases in which from general clinical experience the 
prognosis is considered to be hopeless, i.¢.,. unless the eye. was. 
excised the pathological process wouid continue indefinitely. If 
under this severe test an unusually high proportion of eyes treated. 
with penicillin healed in a reasonable time the inference would be. 
that the penicillin was responsible. Nineteen of the eyes were 
cultured. and the following organisms grown: 
Staph. aureus—No. of cases7 .__B. coli—No. of cases 1. 
Staph. albus—No. of cases _B. xerosis—No. of cases 2 
- Staph. albus with other Sterile—No, of cases 3. 
organism—No. of cases2 
The technique of treatment followed in all the twenty-nine cases 
of intra-ocular use of penicillin was as follows: 
a. The solution. This varied from 50,000 units in 0-25 c.c. 
normal saline to 1,000 units only. Solutions containing 50,000, 
25,000, 12,000, 7,250, 2,700, 3,000 and 1,000 units in 0:25 c.c. were 
tried. 0:25 was approximately the amount which could be run. into 
the anterior chamber, though whether it was all retained was doubt- 
ful, some always appearing’ to escape beside the lacrimal nozzle 
which was used to run it in through a small broad needle incision. 
The actual strength used did not appear to ‘matter much, except 
that it happened that the best results were obtained with the weaker 
solutions, except in two cases which received 25,000 units each 
and recovered well. It happened; however, that the stronger solu- 
tions were mostly used on the more desperate cases, often being run 
in through the original wound, sometimes into the vitreous.;: 
~ In all the'cases the prognosis was worse if the lens:was injured; 
in all the eyes in which penicillin came into direct contact with the 
vitreous the vitreous became opaque and the'sight was not regained. 
Further work with purer solutions is.needed before this question of 
action on the vitreous in'man can be'finally settled. 


‘ 

» 
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‘Im allithe cases which reoovered there was a iritis lasting 
four days and subsiding suddenlys: 

would appear that in exogenous ot! the: ‘part’ 
ofthe: urveal tract without injury to the lens or with an intact pos- 
teriot lens: capsule, injection of'penicillin into the:anterior chamber 
oncé or: twice is indicated: In two ¢ases’it'was’ done three ‘times, 
but of the eyes ‘was’ excised, the’ other remained blind;' so that 
there appears'to be'no indication’ for the does! not 

All these cases were simultaneously treated a hits 
ment containing O7 units per mg? (7,000: units penicillin dissolved 
in’ 1 drop: of: water ‘and beaten up in 10 gms. of ‘sterile: vaseline) 
applied to the lid: margins and conjuncetivalsae three hourly during 


treatment were that sieved eyes: wad to be’ 
as tioimprovement followed the treatment. Fighiteen eyés remain 
to be consideréd. Nine of them healed’ and ‘quiet’ and’ 
paitiless but were blind’ from the’ damage ‘done ‘by ‘the original’ 
injury.’ In threé of these the pénicillin was injected into the vitreous 
which became opaque and did: not clear. One Healed but with a’ 
cataract which can be’ One’ regained vision’ 
and one 2/60. O00 

The *remaining™ six eyes are of greater interest and will be 
described in-detail.) 

1. Mrs. H., aged 16 years. Infected’cataract The eye 
wasseen to he infected 36 hours. after the operation. Staph. aureus 
was grown from the lips, of the wound,. the conjunctival. culture 
having been sterile two days before the operation.. The patient was 
put on M. and B. 693 by mouth, atropine 1 per cent., and a solu- 
tion of 125 mg. 110 unit penicillin in 25 \¢.c. normal saline dropped 
into the eye two hourly, The eye got steadily worse and the patient 
started vomiting after two days. The M. and B. 693: was stopped 
and the synthetic mydriatic,.E.3, substituted for atropine as there 
were signs'of irritation. . The.eye got worse for the next 12 days, 
pus forming in:the anterior chamber.’ the 14th day after opera-— 
tion a broad needle incision was. made in the cornea and the 
anterior chamber: irrigated. with 2,750 units of, penicillin (25 mg 
110-unit penicillin (Glaxo) in 0-4 ¢.c. normal: saline: 025 c-c of this 
was run into the eye with a lacrimal syringe and. the; excess allowed 
to run out). The injection was painful and the. ‘pain lasted. several 
hours. was repeated 24 hours later, again causing pain, relieved 
but riot-abolished by’ veganin, For the next two days there was a 
severe reactive iritis, but.on the third day (four days from the first 
injection); dramatic improvement. occurred. The pain disappeared 
and the eye quiétened.. The pus disappeared and 4 week after the 
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first ‘injection. the was: quite! quiet. Needting of. the posterior 
lens capsule was subsequently performed and a visual acuity of'6/6 
. tesuilted. No further trouble has. occurred during the ensuthg five 

This. case 1s rémarkable for. the rapid ¢leating ‘up ‘of severe 
operative ‘infettioni ont TH og 
 G.R., aged 30 years. This patient had a perforating corneal 
wound,. caused by a piece of wire’ spring,:a montlt before ‘coming 
to hospital. He had been: treated. with sulphonamides by mouth 
and atropine locally.:Cultures ‘of the: conjunctiva grew ‘coryne- 
bact.xerosis. Culture of aqueous humour was sterilé) The eye was 
inflamed; irritableiand:was suspected of early sympathetic ophthal- 
mia; but as the other eye was blind from an old corneal scariand the 
anterior chamber could not be examined, ‘this diagnosis was ‘not 
certain,, There was'in the injured’eye an anterior synechia and fine 
K.P. thousand’ units Pfizer penicillin were injected into’ the 
anterior’ ¢hamber afterdrawing off the aquéous: next day 
there:was a further ‘reactive:iritis; which graduafly subsidéd. ‘The 
anterior synechia was divided 19 days after the injection’ of peHie 
cillin. The eye remained: perfectly well with 6/5 vision.) 3) 
. This case 1s, remarkable for the complete clearing up, of. a.low, 
grade chronic inflammation and the conversion, of a “' dangerous 


"8. S., aged 22 years. This.soldier, sustained a. perforating 


injury with a large metallic foreign body which was extracted with. 


out injury to thelens. The aqueous was sterile on culture, but the eye 
appeared much inflamed. A solution containing 25,000 units Pfizer 
penicillin in 0-25 cic: was used t6 irrigate the anterior chamber at 
the time of operation. There was a reactive iritis which subsided 
within a week. The eye was healed and quiet in 10 days, with a 
visual acuity. of .6/36.. This. should improve.further, as there is no 

4. A.V; aged 40 This: patient’ sustained’ a ‘perforating 
injury with ‘retention ‘of a sinall' particle’ of duralwmin in the eye. 
There was a corneal ulcer'at:thé ‘site of perforation, with hypopyon. 
The conjunctiva grew staph. albus., staph. aureus and diph- 
theroids. The anterior chamber was sterile, Treatment was at first 
by sulphathiazole locatly and by mouth. The anterior chamber was 
washed out three times, but. the pus reappeared. Seven thousand 
two hundred units Glaxo penicillin were then injected into the 
anterior chamber. It produced’ the usual reactive iritis, but the 
hypopyon then No improvement could be:traced to the 
penicillin, and) six; months later the eye recovered. spontaneously; 
though with partial loss of vision. This is consistent with what 
is known of ‘‘ dural’ injuriés in general and the recovery is 
probably due to the finial conversion of alf ‘the alliminium into an. 
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form. , The interior: ab the: probably never had’ 
infected; 

Miss B., aged 69 years. This patient’ had a paint, blind 
eye of some years’ standing. She attended with three corneal 
ulcers and hypopyon.. Cultures showed staph. albus (coag. neg.), 
Corynebact. type III. Two thousand one hundred and seventy- 
five.units of penicillin were run into the anterior chamber. The 
pus disappeared and the ulcers began to heal in two days. They 
had. practically. gone ina week, but the eye was excised for pain 
and was found tu contain a malignant melanoma. The — 
had undoubtedly had:a beneficial effect on the ulcers. 

6, I.A,, aged 52 years. This patient had a perforating i injury 
with a piece of wood. The eye was obviously infected but only. 
staph, albus,could be grown. Twenty-four hours after the injury 
2,500, units of Pfizer penicillin were used to irrigate the anterior 
chamber. A temporary improvement.occurred but the eye remained 
irritable and painful and was excised six weeks later. The peni- 
cillin here had no effect on an nee in which one Rivage have ——- 


a good result. 

_ It would appear that intra-ocular injection of high concentrations 
of penicillin is justifiable in severely injured or infected eyes but 

that the best results are to be expected when the infection i is con- 

- fined to the anterior segment of the eye and where the penicillin 

does not come in contact with the vitreous. Further work with 

purer solutions might give better results in these cases. 
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: a) RESISTANCE OF ORGANISMS. 


(a) Different organisms .—The ‘original of 
‘positive as penicillin sensitive, and Gram ‘negative as insensitive, 
broadly speaking still holds’ good (Abraham et alia, 1941). One of 
the commonest organisms: in ocular pathology, staph. aureus, ‘is. 
among the most sensitive, and another fairly requent ocular patho- 
gen, the streptococcus pyogenes, is also very sensitive. The pneu- 
mococcus, one of the most dreaded enemies in ocular infection, is 
‘well down the list. of ‘sensitivity, and varies with its type (moder- 
ately.or slightly sensitive), though with stronger concentrations the ~ 
‘most resistant type can be brought within the range of. penicillin 
therapy. The haemophilic, group is relatively insensitive (Flem- 
ing, 1944), but two cases in this series of infection with haemophilus 
conjunctivitidis have responded well to penicillin therapy. This 
_ is because increasing concentrations of penicillin bring within the 
range of therapy even relatively insensitive organisms (Helmholz 
and Sung, 1944) e.g., compared with the sensitive staph. aureus, 
an increase of. 240 times in penicillin concentration brings | B. 

proteus within the range of therapy. 

(b) Different strains of the same organism.—Penicillin sensi- 
tivity varies. widely with different strains of the same organism. 
This has been confirmed by Bentley and Thompson. (1945) with the 
‘Staph. aureus. twenty per cent. of these were found to be resistant 
to 0:1 unit c.c. which is the concentration obtained by parenteral 
penicillin, while ten per cent. still grew in a concentration of 10 
units/c.c., but very few in 50 units/c.c. Despite this, their clinical 
results with local penicillin therapy were equally good in all cases, 
showing that high local concentrations can overcome even resistant 
organisms and that therefore a relatively resistant organism is ‘no 

contra-indication to penicillin therapy. 

(c) Adaptation.—Acquited resistance to penicillin’ has been 
described by ‘Abraham et alia (1941) and “Todd; Turner and - 
Drew (1945). The latter workers, by repeated subculture in peni- 
cillin, increased the resistance of organisms ‘staph. ‘aureus to peni- 
cillin 3,000 times: but they rapidly lost this resistance on further 
subculture without penicillin. But other workers (Rake et alia, 
1944) found that pneumococci did not lose their acquired resistance. 
It is to be hoped that loss of acquired resistance will prove to be 
the rule with the majority of organisms (rather than an acquired 

permanent fastness, as in the case of sulphonamides). 


CONCENTRATION; OF PENICILLIN. 
_ This must be determined by the sensitivity of the organism con- © 
cerned. ‘Gatrod (1945). suggested that there was nothing to be — 
. gained by et high concentrations, and that’] unit per c.c.was 


as effective as’ 1,000/c.c.' well apply to the — 
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sensitive organism, but not to the slightlys sensitive one. In genera, 
' the old maxim, ‘* The greater the dose, the surer the-effect,’’ applies 
to penicillin, therapy as well as to. other: therapeutic < ents,, From 
the present series it appears that a concentration of 1,0 
is best for the average, ocular 
activity of is quickly lost’ in acid and 
some Joss occurs even in weak ‘acids. (pH6 to 7) Garrod (1945). ‘i 
ocular therapeutics, it is significant that boric acid impairs 
action, of penicillin. ‘Bigger (1944) and adrenaline 1 :500 inhibits 
‘the activity of penicillin Cameron. (1945), This latter effect has 
been proved to be due to. the acidity of adrenaline hydrochloride, 
which has a pH_of 2. while 
‘Apart’ from adrenaline’ hydrochloride! ‘and: ‘bot acid; it’s ‘seems 
that all the commonly used drugs in’ ophthalmology may be'safely 
used without any appreciable impairment ‘of penicillin activity. 
These include atropine, esériné, cocaine,’ argyrol, fluorescein, etc. 
“Rycroft (1945) Cameron (1945).° Bacteriostatic drugs like pro- 
flavine’ and sulphathiazole do have ‘a slightly: retarding effect’ ‘on 
“the: antibacterial action of penicillin when organisms’ are - ‘the 
resting phase but the effects a are SO they are of no 
Significance.” 


is. completely innocuous to the: tissues has 
cally ino inhibitory effect on leucocytes, being less lethal to leuco- 
cytes than sulphonamide (Abraham et alia, 1941). Om the other 
hand, its activity is not diminished by the number of bacteria pre- 
gent,sbut indeed the more pus and. organisms, ‘present, ' thé. more 
atriking the effect. of penicillin. It has: been found in this series and 
-by other workérs (Sorsby and Hoffa, 1945) that cases of acute con- 
e ecenipyt vitis with most discharge clear more quickly than those, with 
jess. ‘This may be connected with the'suggested of 
“penicillin on dividing: Bigger, 
(6) 

Thus, penicillin i is the ideat ‘for bacterial of ‘the 
eye, being:— 

(1) harmless to the delicate in! high eoncen- 

Any » slightly’ sensitive: bacteria: in high concentration; 

acting well in the presence of, discharge ; and 


; 
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(4) having no therapeutic eonceriv 


“work has been done on (1) penetration peni- 
cillin into the normal and of 


Normal ¢ornea’(Sallmann and’ drops of 
2 ,000/c.c.'every 20 minutes and ointment’ of 2,500 units/gm: every 

hour, fotind that penicillin did’not penetrate ifito the aqueous of 
rabbits: ‘By using a corneal bath of 2;500 units /cic. for 5) minutes 
they found ‘an’ antibacterial concentration in the aqueous’ lasting 
from } to 2 hours after ‘the bath, ‘This concentration ‘inetesed 
10 times by using iontophoresis) 

drops’ or ointment of 500 units per’ c.c. or gm. penetrated: through 
an inflamed’ cornea int the’ aqueous ‘if’ inhibitory: ‘concentration; 
and remained for 1} hours. 


(2) SUBCONJUNCTIVAL. INJECTION 

Bellows (1944) found that. ‘penicillin given by. this, method. an 
rabbits appeared in the aqueous after} an hour, and (Rycroft, 
19456), using damaged human eyes, also found peniciltin” pene- 
trated into the aqueous by this.route in. }.an hour, Similar,experi, 
ments on vitreous by (Rycroft, 1945b):-and: (Leopold, 1945) proved 
that small amounts of penicillin reached the vitreous by, ail route 
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in 3 hour. 


(3) Ivtra-agueous INJECTION 
This, of Course, ‘is the most“¢ertdin "Way 
aqueous concentration,‘and ‘also enables. :penicillin; to.:reach the 
sooner than the route hour) (Leo pold, 
1945). 
Sallmann, Meyer. and Grandi (1944) have found that the anti- 
bacterial activity ‘of the vitreous persists for atleast 24'lours after 


direct intra-vitregus jection, of, penicillin, and similarly (Rycroft 
1945a) found ‘in’ hours after direct injec- 
tions) hours, such“ann injection’ becomes fairly evenly 
distributed its: the vitreousi: injection of 


% 
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(6)> ENTRAMUSCGULAR AND: INTRAVENOUS INJECTION? 

(a) Normal eyes: Sallmann and Meyer, using very large doses, 
found minute amounts in the aqueous, especially after paracen- 
tesis, but none in the vitreous. ith moderate doses (4,000 units 
kg)’ Leopold: (1945), found NO penicillin in ‘either aqueous or. 
vitreous. 

(b) In inflamed eyes. Leopold found small amounts i in aqueous 
and vitreous, even with moderate, doses, . 


(6) Summary : (See Table 1.) iirirnind 

(1) Drops: and ointments are useless for 
if the cornea \is normal, but penetrate an inflamed cornea. 

(2) The local external methods that ensure, penetration | with a 
normal cornea are (1) Corneal bath (increased concentration with 
iontophoresis). (2) Subconjunctival injection (aqueous and vit- 
, Feous). .(3) Intra-aqueous injection (aqueous and vitreous). 

(3) A single intra-vitreous injection. is reasonably safe. 

(4) Systemic administration does not produce inhibitory con- 
cen tions in the aqueous or vitreous, except by massive ae 
andik | therapy attains much higher levels, 


TABLE I—Penetration of Penicillin | 


Iris Vi 


"othe 


‘Cornea 


Aqueous 1 


Lens 


Drops, ointment, 
conjunctival ‘sac; 


Corneal bath 
Iontophoresis _... 
Subconjunctival injection 
Intra-aqueous injection 
Intra-vitreous injection 


Systemic therapy 
(massive dose) 


Moderate 


(superficial) 


High 
High 
Moderate 
Moderate. 


Slight | 


(Slight 


These values refer to normal eyes in experimental animale ii 
CONTROL OF INFECTION. 


lesions : Robson and Scott (1943a, 1943b) controlled 
experimental staph. aureus and pneumococcal infections in rab- — 
bits’ corneae by penicillin therapy (hourly drops). They found 
that eyes which would otherwise have been lost were saved if treat- 


ment was started within one hour of infection. When treatment 


Moderate!’ | Moderate} — 
High | Moderate; High Slight 
Moderate| Slight | Moderate| Slight 
| ‘High | Moderate} High {Moderate 
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instituted after: 24: ‘houts,’ it had only slightly beneficial 
-efféct, if any. This: demonstrates the importance of one treatment 
in any potentially infected corneal inju 

(2) Intra-ocular infection Sallmann (1943, 1944) experi- 
mental intra-ocular infection in rabbits by injecting cultures of 
‘staph. aureus: and pneumococci into the anterior chamber. |The 
_ infection. was controlled in:the majority of cases by local penicillin, 
-applied by.a-corneal bath, with or without iontophoresis. He found 
that if treatment was: instituted within 6 hours, the infection could 
be controlled, and that an injured lens.was an indication for the 
higher concentration obtained by iontophoresis. He also reports 
(Sallmann, 1944) that iontophoresis has been: used in a series of 
-human: eyes with no ill effect tothe cornea: he used a lucite tube 
with a broad flare like the scleral part of a contact lens, anda dia- 
‘meter of opening approximately that of the cornea. But Wright 
several cases.’ 


(8) VITREOUS INFECTION. 


Sallmann;’ Meyer and Grandi (1944) injected a culture. staph. 
aureus into the vitreous of rabbits. Without treatment, all eyes 
-were lost.” If treatment was delayed for 24 hours, again all eyes 
were lost. If 500 units of penicillin ‘were injected into the vitreous 
within 12 hours all eyes (series ‘of 20) were saved. With similar 
injections of sulphacetamide ten per.cent., all eyes were lost. These 
results with. intra-vitreous penicillin are striking, and such a_ 
method of therapy appears worthy of extended clinical trial. Using - 
a similar technique, Leopold (1945) found the subconjunctival and 
. intra-aqueous injection of penicillin enabled him to control the 
vitreous infection in 4 out of 10 cabbite: fe. » less 
intra-vitreous injection. 


(4) suM MARY. 


The methods indicated are:— 
Corneal lesions : Frequent drops or, if severe, corres! baths. 
_ (ii) Infections of anterior segment : Corneal baths, iontophore- 
___. sis, subconjunctival injection or intra-aqueous injection.. 
of Posterior segment : Intra-vitreous i in 


Il Clinical evidence (125 cases) 
A. SuperRFiciaL BACTERIAL INFECTIONS : (117 cases). 
(1) Method of application : (a) Ointment: In this series oint- 
ment has been used in blepharitis only, in strength 500 units/gm. ats 
in 30. per cent. lanette wax. After repeated application, it was. 
‘found in certain cases to give rise to irritation of the lid rig, 
and probably a better base than Janette wax will be found. T: 


2 
‘ 


lointment keeps its activity fairly: well, if kept: cool (not: necessarily 
jin va prefrigerator) and some: aftes: 100; 
(Peterkin, 1945). 
Drops In-this'series; drops: have been widely ‘used aiid well 
‘tolerated. Searcely’ any patients complained of|any-:sensation 
oitibtillation. .of the drops: acfew transitory: smarting: for 4 
Minutes Two, cases developed: penicillin sensitivity (see dater).) The 
idisadvastage of using drops iis that after 48 hours at room! tempera- 
ifue they have considerably degenerated in strength (Lancet, 1945) 
sand so muist eithér be kept 1 in a or. 
Qculets In a sfriall: deries: of cases, waite ta be 
aléss well tolerated than the drops, and patients: complained: of a 
-ferling of F.B. in the eye,forup:to 4 hour: after insertion, which 
approximately the: time ;taken’ by. the oculet, to dissolve com- 
‘pletely, The increased irritation may have also been) partly: due:to 
the calcium penicillin (as opposed to the sodium penigitlirinof: the 
drops). The bi ig Ad yonings of 0 culets 4s that they are stable at 
room temperature for 2 months or ae. 
Frequency sof: treatment: |) Treatments: were ‘given 4: hourly 
eday and nightsini severe cases::the 2 a.m.) dose/was: omitted: after 
athe a¢ute phase»was over. Irrigations with normal saline and instil- 
lation of one iper cent.:atropine were:also given when! indicated. 
Results :.'(1) Blepharitis the spresént 'series of 
using penicillin’ ointment 500) units/gm: ‘in’ 30. ‘per 
wax 4:hourly, it was:found:that::(a) the majority: of 
yeute and acute dr chronic cases, both ulcerative:and squamous, 
responded ‘well to treatment, and: 10 out of 14 achieved clinical:cure 
“itv 67) days. In‘some cases the responsé was dramatic, anda fairly: 
severe 'blepharitis-would be practically clear im 2:days.' But)4 of 
the 14 did badly. All 4 had greasy skins, with chronic :seborrhoea 
of the scalp and face. (i) ns was infected with a penicillin resis- 
tant staph. aureus. (ii) One had an associated dermatitis of eye- 
brow which re-infected the eye, causing: a’flaré-up ofthe blepharo- 
-conjunetivitis.° One improved on treatment butdid not clear. 
switch ‘to liquor tinctorium (05 per cent: gentian violet:+0-5 per 
cenit: ‘brilliant’ green) cleared the’ residual infection one day. 
(iv): ‘One case’ Taild Squamous blepharitis of botlr eyés was cleared 
in 5 days by liquor t tingtortam while the penicillin treated eye took 
10 days. ‘2 
The chronic: be the: faétor in 
all;4 cases. Bellows (1944) describes a. in 
acase gh seborrhoea, 
.(b); Chronic: Blepharitis :. a: “small. series, of 5 
ses,,the; were inconclusive, hut, an.. whole, 


Re 
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One mild-infection of 20 years’ duration’oleated more quickly 
san /pénicillin:than dye:(6 days). 
In two: cases of bilateral: infectiowy; ithe 
tinctorium: was white days; ‘while the penicillin: treated 
eye rémained: red-rimmed. The: latter: a 

(3):-Qne.case was improved in £0: days, and then became 
by thesointment bases 

(4): The-average:results were’) 2ucases 4 de but 
then: irritateds) lay 
-i These: results to! of and: King’ 1944) 
twho, also found. persisting» residual erythema ‘of the’ lid-margin 
after 2: weeks’:treatment. this’series, it: was noticed that the 
résidual etythemia after: pehicillin was greater than that 
treatment with liquor tinctorium. 

Summary: (i) There:is: a: shine for: pentciltin 
in the treatment:of:: ‘blepharitis, andiin some: cases’ it effets a 
dramatic cure, though relapse later is 
Ini cases; ofechronic: tinctorivi is prefer 
ablé to: penicillin’ ointments!) 


Previous observers agree that penicillin is of great nhs in. acute 
and it is here that, the writer has ‘found the. Most 
‘effective fiéld for penicillin therapy. 
(a) Clinical Cure. In a series of 31 cases of acute mucopurulent 
conjunctivitis, clinical cure was obtained i in an average of 5} days 
in 30 cases. The ap eoait was in almost every case extremely grate 


closed. gross chemosis and copious responded so 
rapidly that ‘in 4 days the eyes were white and normal. In this 
series treatments were’ given 4 hourly,"but "in severe’casés 
-frequént treatments (é.2., hotirly drops) would probably give even 
more.tapid cures, as found by Bellows (1944), »who cured 13: out 

of 15 cases of mucopurulent conjunctivitis in 48 hours with hourly 
drops; and Sorsby and Hoffa (1945a,/1945b) who.cured cases. of 
ophthalmia neonatorum in 48 hours, also with l*hourly*dtops ; 
and _more_recently with drops every 5 minutes; and Bietti-(1944) 
who cured 16 cases: ‘of ophthalmia’ neonatorum ‘with hourly drops 
24 hours. 

“The findings in this series with’ 4 houtly treatments are to 
of (Milner; 1944) and: (Crawfptd and’ ‘King, 1944) w ‘who 
found an average of for’ clinieal ‘cure. 


agent in the writer’s experience. As noted by Sorsby and Hoffa, 
~(1945), the worst cases often attained the quickest cures. Several 
4 


4b), Insensitive organisms’: The commonest organism found was 
a penicillin sensitive staph. aureus, ‘but the only penicillin failure 
in.this group was, due to infection with a penicillin resistant staph. 
aureus. The,eye improved a bit on penicillin, but did not.clear, 
and on the sixteenth, day, while ‘still. under treatment, the eye 
_ relapsed. Staph. aureus was found to be still present on the con- 
_ Junctival culture, and further penicillin therapy proved useless. 

(c) Slightly sensitive organisms : (See Table II.) (1) Two cases 
of Koch-Weeks conjunctivitis proved a: marked superiority of 
penicillin. over silver nitrate (one per cent. paint) and proflavine 
1:1,000 drops. Both cases were equal bilateral infections ; one 
_eye was treated with penicillin.(1,000 units/c.c..in one case: peni- — 
cillin-sulphathiazole powder in the second case), while the other 
‘eye was treated with an initial paint with silver nitrate one per cent. 
followed by 1:1,000 proflavine drops 4 hourly. In both cases the 
penicillin treated eye was white in 4 days, while the other eye 
remained violently inflamed even. after 8 days’ treatment. Even 
though the organism is only slightly sensitive (in this'series it grew 
freely through a smear of 2 units of penicillin), such infections can 
be controlled by the high local concentrations applicable to the 
conjunctival sac. Similar results with Morax Axenfeld bacillus, 
bacillus of Petit, and Koch-Weeks bacillus infections have been 
reported by Crawford and King (1944), Cashell (1944), and 
Bietti (1944), where the cases responded clinically to penicillin even 
though the were ont, slightly penicillin sensitive ‘‘ in 


TABLE 


‘Time for clinical cure 


AI eye Silver nitrate and 
proflavine 


Aly F j 


Acute . mucopurulent Koch- Weeks Case.1: dave 20 days 
conjunctivitis Case 2: 4 days days, 
Acute ‘mucopurulent conjutctivtie— 6 days 

12days 18 days 
Acute follicular conjunctivitis : culture 
corneae 


Note—In all cases the’ were severely 


(2) One case of B.proteus kerato-conjunctivitis occurred in this 
‘series. Treatment with 100 units/c.c. drops proved useless, but a 
strength of 500 units/c.c. rapidly cleared the conjunctivitis (7 days). 


‘4 
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The superficial: keratitis took considerably longer (4 weeks), and 

the. conjunctivitis tended to. recur;after 2 weeks’ continuous peni- 
cillin. This case of infection with such,a: resistant organism is an 
indication for yery -high. local concentrations and more frequent 
application, ¢ 2,000 units per ¢.c. hourly. at-first,;, 

(3) One case of severe bilateral infection (eyes equally, affected) 
in which. culture from both. eyes. showed-a profuse growth of diph- 
theroids was treated, one eye with:silver nitrate one per cent, paint 
and proflavine drops. 1:1,000, the other eye with penicillin. The 
penicillin treated eye was white i in 6 days;.while the other remained _ 
acutely inflamed and slightly chemosed, and took 11 days to 
whiten. Sorsby and Hoffa (1945) have noted that the diphtheroid 
has proved. more stubborn tu penicillin. therapy than other 
organisms considered more pathogenic. In this case the response 
was less dramatic than in others, but, penicillin was. chparty the 
superior method. 

(a) Optimum Concentration : In several bilateral ‘ntections the 
_Tesponse to treatment was as rapid with 100 units/c.c. as with 
1,000/c.c., but these were all due to penicillin sensitive organisms. 
Since organisms vary so widely i in sensitivity, the stronger concen- 
tration of 1,000 units/c.c. is recommended for routine use as being 
surer of clinical cure and less liable to allow: relapse to occur (q.v. : as 
(e) Relapse (see Table III). (1) this series 4 out: of 31 cases. 
relapsed, 2 during treatment, and 2 after treatment, was stopped 
(2 days and one month). (i) The cases relapsing during treatment 
were due to slightly sensitive staph. aureus; one responded slowly 
to turther penicillin, the other did not, (ii) Of the others, the case 
which relapsed 2 days after cessation of treatment responded more 
slowly the second time (Koch-Weeks infection) this was probably 
a cross infection from the. other (still infected) eye; while the case 

which relapsed after one month responded weil the second time. 

These findings fit in with the bacteriological observations. 
on acquired penicillin-resistance by slightly sensitive organisms, a 
resistance which is slowly lost with the passage. of time, This sug- 
gests that the greater the interval between clinical cure and relapse 
the more likely is a good response to further penicillin therapy. 

(2).In equal numbers of cases (15) only one of the 1,000/c,c. 
series relapsed, while 3 of those treated by other methods did. 
Hence 1,000/c.c. appears the best strength to prevent relapse. _ 

(8) If treatment is stopped too soon, a relapse may occur. This 
has been: found experimentally and. clinically, and. it is recom- 
mended that treatment should be continued for. 48. bowes atten a 
complete (apparent) clinical:cure, 

(f) Other Types of Conjunctivitis... Where there. is no bachwial 

infection, as in: many cases of. chronic conjunctivitis, episcleritis, 
trachoma, no direct effect can be expected from. penicillin ai 


. 
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nor found in this series,’ of episcleritis and 
two bf chronic trachoma. showed ‘no response!) But if there’ is also 
6-existing ‘secondary infection, a8 in 8 cases of old'trachoma with 
Ssupéradded secondary infection treated in this series, ‘penicillin is 
effective in eliminating this, and ‘so énabling the-inflammation ‘to 
subside’ more quickly. ‘In'trachoma, eyes whiteriéd with peni- 
cillin therapy, but ‘the follicles ‘and’ panhus;’ thoigh’ ‘quiescent, 
remained, indicating ‘that there had’been no primary action on’ the 
trachoma itself. ‘It seems that the deciding factor as’td'the efficacy 
of: penicillin’ is ‘the: or a Positive conjunctival 
Nea 

Summary Penicillin ig as the most effective 
ophthalmia neonaforum. 

(2) The method of choice ‘appears i be drops of 1, 000 uinits/c. C. 
applied. 4 hourly (or oftener in the acute phase). 

(3) ‘Treatment should be continued for 48° ‘hours after ‘appatent 
élinicat cure, to’ prevent relapse.” 

mc} Other types of conjunctivitis will be beneficially, affected by 
penicillin | if there is a positive conjunctival culture.) 


1a acute’ ketato-conjunctivitis, ' the lésion 
with ‘only slight ‘corneal: involveitient ; Or the corneal 
lesion may ‘predominate, with extensive cornéal infiltration and/or 
uléération. In the present séries' theré were 50 cases, 38 in which 
the corneal involvement was relatively mild, and’ 123 in which ‘it’ was 
severe, ‘The commonest infecting organi wits, staph. aureits’ (29 
tases), usually haemolytic ; the others includéd staph. albus. diph- 
therdids, and one’ each of sttept: haemolyticits,' B: ‘proteus, 
‘tilis’ and M? catarthalis} Several cultures’ were sterile: “Treatment 
‘was irrigation ‘with notmal ‘saline if discharge’ was ‘present ; 
‘pine r céfit: if the’¢ortieal lésion ‘was ‘thoderatety Severe ‘other. 
‘wise penicillin’ only a, hourly) ete 

(a) Clinical ‘Cure.’ (1) In’ the case with’ 

: involvement, clinical’curé ‘was obtained in all 38 casés in aniavetage 
of 8 days.’ (This‘is comparable toa similar group’of cases deseribed 
by Crawford and King ‘(1944) that averaged: 7}.days for clinical 
cure.) A few were left with faint corneal nebulae: but majority 
‘were completely cleafi: Equally‘rapid clinical cures were obtained 
with ‘all three’ strengths’ 500'arid 1,000: 
see under Relapse,” para. (c), for further‘ discussion). | 

‘the: cases “of severer corneal 10 0f the: 12 (were 


to’ penicillin alone: In ‘one; a deep’ corneal abscess ‘was ‘already 
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present on. admission, and did not respond to, penicillin drops.) In 

e, other, which, was..a, haemolytic, strept, infection after, 10 days 
the marginal infiltration of the cornea,,was spreading deeper. into 
the corneal substance despite, continued penicillin therapy., In/both 
cases, curettage and carbolisation, were: ta clear the 

tion... 
A.more continuous method of applying Penicillin corneal 
bath) might, have. yielded, better results... 

(2) The corneal lesion was invariably ‘slower in “responding to 
penicillin than the conjunctival’ one, a- result to be expected 
from the avascularity and slower metabolism of the cornea. The — 
conjunctiva was‘ normal in approximately half (mild group) or a 
third (severe group) the time that the cornea took to clear. 

(3) Penicillin may give deceptive clinical results regarding 
clinical cure. In several cases the eyé was White while the cornea 

still stained. And in other cases there was persisting superficial 
corneal infiltration, marginal or diffuse, for more than 2 weeks after 
the eye was white, though at the end of that time the cornea was 
completely clear. Thus a white eye, apparently cured, ‘may still 
have an‘ active corneal lesion that must *be‘treated. 

(4) Iti 2 cases that developed superficial punctate keratitis as a. 
‘complication of severe conjunctivitis, one case, a bilateral infection, 
~was cleared’in 11 davs‘in'the penicillin treated eye, whilée'the other 

eye, not any more severely affected, took 20 days to éléar'on ‘pro- 
-flavine' (and also’ developed an “tilcer that’ required carbolisation). 
The other case was the severest ‘of the whole’ series,’ with gross 
‘corneal’ infiltration, marginal and diffuse, ‘of both eyes, spreading 
‘déép into the substance of the’ cornea; and! with @ sévere coincident 
conjunctivitis.’ “One’ eye ‘was treated throughout ‘with ‘penicillin, 
ultimately beeaie white and normal after 4’weeks.’ The other 
eye, treated with proflavine 1 :1,000, remained slightly red at this 
‘stage, and then developed ‘a superficial ‘punctate keratitis, from 
which the penicillin treatedeye remained frée.’ It seems that peni- 
cillin does haye.a beneficial effect on superficial, punctate keratitis if 


there i is co-existing bacterial conjunctivitis. 


(b) Optimum’ Concentration : —Asi in acute Conjunctivitis, it was 
found that 100,,500 and 1,000 ‘units/¢. were all equally 
rapid i in effectin af clinical cure (except in ay Proteus case) ‘but 
not equally good for preventing relapse (q.v.) 

Relapse; (See Table Of the. clinically. cured, 

were. known: to re lapse, complete. follow-up of all cases ‘was 
‘impossible. owing to overseas. service but this. 
‘at least 70 per cent. and a, period, 3 months cure.) 
It was observed that:— 
None of.the 1. 000u/e. series relapsed: 
(2) Four of the 500u ne, c. series relapsed,.a high: incidence @ 
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(8) Two relapses occurred in the 100u/c.c. series, ‘time in 
the same man, 10 days and 19 days after cessation of treatment. ” 
‘These facts seem to indicate that :— 
1,000 units/c.c. i is the best strength for preventing relapse. 
100 units/c.c. is too low ‘a concentration for routine use. 
(3) Continuation of treatment for 48 hours after apparent clinical 
‘cure is advisable to prevent relapse, which frequently occurred i in 
this : series using the weaker concentrations of penicillin. - 


TABLE Ill Relapse ncidence 


sf 


Dis bier >. of No, of. 
_of penicillin as || relapses Relapse 


4 wi 


| (i) 1000 units c.c. 
(ii) Other methods 
(weaker strengths) 


Acute kerato-con-| All methods 
junctivitis. 


(ii) 500 c.c. 


(d) Summary the above results the following deduc- 
tions are made :— ; 

(1). That penicillin. is cunbliahed. as of real value in the treat- 
_ment of acute kerato-conjunctivitis,. 

(2) That the only cases that may. require. treatment additional to 
‘penicillin drops are those with deep corneal involvement. Here a 
continuous application of penicillin should be considered... 

_ (3) That the best concentration to use is 1,000 units/c.c. 4 hourly, 
or oftener in the acute phase. 

.. (4) That. treatment. should be continued . for 48 hours after 
-apparent clinical cure to prevent relapse... 


Non-BAcrerTAL CoRNEAL INFECTIONS : 


Corneal infections that are non-bacterial in. origin do not, as 
expected, respond to penicillin therapy. 
_ In the present series, 2 cases of dendritic ulcer, 2 of post herpetic 
keratitis, 2 of superficial punctate keratitis and 2 of corneal ulcera- 
tion of unknown aetiology were treated for one week with 1,000u/ 
‘c.c. drops 4 hourly. All had sterile cultures, and none responded to 
penicillin, all being as inflamed after one week’s treatment as at 
the start, and the corneal lesion being unchanged. Similar obser- 
vations have been made by other workers (Milner, 1944; Wright. 
1945 ; Bietti, 1944) on dendritic ulcer and herpetic keratitis. 

It seems established then that in non-bacterial (virus) niteeHn of 
‘the cornea, penicillin is of no value. 
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(6). Surerriciat Injurtes or THE Eve (Conjunctiva and Cornea). 


"Five cases of ‘moderately severe superficial injuries to the eye 

_ were treated with penicillin. Treatment was supplemented with 

irrigations with normal saline (if” ‘discharge was present), lic uid 
paraffin, and atropine (if there was deep corneal involvement). 
cases included 2 chemical burns, 1.scald and 2 abrasions, « 

(a) Conjunctiva :—{1) The caustic soda burn involved superior 

alpebral conjunctiva and a segment of the bulbar conjunctiva. 

‘reatment was with penicillin oculets 100 units each 4 hourly, and 
was Started within 6 hours of injury, before infection supervened.. 

The conjunctiva was healed and the eye was practically white in 
4 days. This good result was obtained despite an initial reaction 
to the first oculet, which, started within 3 hour of application, and 
consisted of severe pain, increased injection and chemosis.,.Subse- 
quent oculets were well tolerated. The cause of this reaction was 
probably a combined effect of mechanical irritation by the slowly- 
dissolving oculet, and irritation by the calcium penicillin of the 
oculet (as opposed to the less irritant sodium penicillin of the drops) 
on the injured conjunctiva. It is probable that drops would have 
been less irritant here. 

- (b) Cornea :—Two cases of corneal abrasion were treated 

(1) One was clear, and was healed in.2 days and white i in 5 days, 
pic not any more quickly than by other methods. 

(2) One was infected. The cornea was healed in 6 days and the 
eye white in 10 days. This is the type of injury where penicillin 
is of real value, as it sterilises the, conjunctival sac, and so enables ~ 

healing to take place more quickly. 
‘ (c) Conjunctiva and Cornea :—{1) The scald was a severe injury, 
involving palpebral and bulbar conjunctiva, and the whole. of the 
corneal epithelium, with considerable secondary infection. Treat- 
ment was with penicillin drops 1,000 units/c.c. 4 hourly (+ irri- 
gations, atropine and liquid paraffin). The conjunctiva and the 
corneal epithelium were healed by the 9th day, but much ciliary 
injection and deep. corneal infiltration peisisted, and res eye did 
not whiten till the 26th day... > 

- (2) The carbide burns invited conjunctiva and cornea of both 
eyes, with considerable secondary infection. 

The right eye was less severely injured, and on proflavine 
1.:2,000 the cornea was healed in 4 days and the eye white in 8 days. 
The left eye was more extensively: injured, for aa whole cen 

‘was burnt off : 

Treated with penicillin sulphathiazole: powder tii eet the cornea 
was healed in,8 days and the eye white in 15 days—i.e., -approxi- 
mately twice the time the other eye took. But in view: of the reevenny 
of the lesion, the result was’ considered good... 

Conclusions of the eye, penicillin drops 


‘ 
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are of great, value. (a):in iprevénting ‘secondary \infection: by eatly 
application after injury;,and (b) if infection has supervened,) in 
sterilising the conjunctival sac, while the injured tissues FECOVER 

, They should be used. (1,000, pa as, possible in all 
cases of superficial injury to the eye... 


pre- any 
use routinel; 


(see next where the. Wound was 
ptée-operatively. “In ‘all other cases, including many potentially 
 inféctéd’ penetrating wounds, the’eye remained perfectly clear post- 
operatively. It'is recommended that.one or two drops of penicillin 
1,000 uitits/¢: given one hour or less before operation, and that 
pos be given at ‘the’ end of the’ at 
every dressing. | 


Brom the’ experimental ‘work reported: in’ ‘Seation one’ 
expect that déep ‘ocular infection in thé corned and ‘inner éye, ‘that 
is' bacterial in origin, might “respond! to -methods “6f’ cotitinuous 
application (e.g. corneal ‘bath) or’ special methods of apy lication 
(iontophoresis, subconjunctival or intra-vitredus' 


(a), Bacterial in origin (3 ceases).-—In: the present: series,: 2 vases 
already referred, to under ‘* kérato-conjunctivitis:’’ developed deep 
corneal, abscesses that did :not ‘respond, hourly: drops:of 100 
units/c.c. Similarly one case deep keratitis with aysmall ‘hypo- 
pyon (conjunctival culture staph: auteus) did: not tespond to this 
method, but’ was ‘rapidly. cleared: with! T:A.B. shock:(50; million 
units I.V.). In this type of case, for. effective penicillin therapy, 
treatment must by} 1) hioutly drops: or continuous appli- 
cation t.i.d. by a type of lens 

Wright and Harris (1945) }. 
() ‘Non-bacterial in origin : (3 cases 
titis and ‘uveitis following dendritic-ulcer were treated with '1,000- 
units/c.c, 4 hourly with no improvement. They’ were also given 
4. daily. injections: of subconjunctival: penicillin (2,000 units in 2 
~ minims: saline); also’ withs ne clinical improvement ¢ither: in the 
keératitis-or the uveitis. One’ case of severe deep: disciform keratitis 
of unknown aetiology (Kahn and other: investigations nega- 
tive) did ‘not: respond to“4. drops; and a’course of ‘Systémic 


fal 


| other known drug, and is ‘recommended for routi 
post-operatively, in alf eye operations. It has bee 
in ‘over 100 major operations during the present 
cent. of thesé being intra-ocular. Every case that was Clean, 
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penicillin (total:of 400,000 units intramuscularly in 3; doges 
of 15;000 units) produced no-clinical change! whatsoever. 
~Phese results confirm ‘the’ view) that if the infection is non-bacx 
terial in‘ origin ‘(¢.g.,: post-herpetic), penicillin: ‘is ‘no 
value. 


(2). INTRALOCULAR OF THe "ANTERIOR 


(a). N on-traumatic (3, cases)-—In this series, there, were 3c cases sey 
infective, uveitis,, treated with, subconjunctival injections, of 2,000, 


units of penicillin daily, for.4 days....2,cases, were of post-herpetic. 


uveitis referred to above,.and, no improvement in, the uveitis 
noted. Since the original infection was a virus, these, negative 
results were only.to.be expected... 
One-ease of acute, uveitis (cyclitis, and, choroiditis of undetermined 
all investigations negative except, for. doubtful, radio- 
of. infection in L.mid-zone..of lung),.had) (i) macro- 
scopic k.p., (ii) many cells inthe anterior chamber seen with the slit- 
lamp, and (iii) a patch).of acute choroiditis up. and out from the 
disc. He was given;-2;000 units-of. penicillin. subconjunctivally 
daily for 4 days., On. the, 4th, day, the macroscopic k.p. had dis- 
appeared, those, that remained: were seen. with the slit-lamp, to be 
shrinking, and there were only a few.cells in the anterior chamber, 
i.¢., the infection was regressing rapidly. He was also given atro- 
pine and heat.. The clearance of the cyclitis (by. the,12th day it had 
completely cleared) appeared to be more rapid than. usual, but 
whether this was due to,the.penicillin or not remains to be decided. 
(1), Conclusions :—It seems reasonable to suppose that in uveitis 
due to penicillin :sensitive..organisms | peni- 
cillin will be of valuey and Dunnington,and Sallmann (1944) 


describe three: cases (one of gonococcal iritis,. two. of, meningo- 


endophthalmitis): all treated. successfully, by. combined local (ionto- 


phoresis) and parenteral penicillin, . By combining both: ‘methods, 


one attacks the. primaty focus:and. alao gets.a high. 
concentration. 

(2) In uveitis.due to virus infections, penicillin is of no cle 
while in that large group of cases of undetermined aetiology, fur- 
ther work is Fequired to Prove its value one way or the other. 

(d) Traumatic :—-One ‘of traumatic’ ‘Tenonitis and uveitis 
was tfeated with ‘subconjunctival penicillin in this ‘series with 
excellent results.’ ‘Inféction was present ina partially penetrating 

scleral wound (shell wound) and was lit up by the removal of the 
metallic scleral F. B. Three days after operation, 
infection’ was spreading through Tenon’s capsule, sclera and uveal 


. tract, uncontrolled ‘by penicillin ‘drops '1,000 units /c.c. 4 hourly. 


A course of oral’ silphathiazole, started on the 4th day, had’ no 


“effect in the infection. (On the 6th day the condition was 


a- 

2 

he 

tis 


rapidly: deteriorating, with: severe chemasis, ‘Tenonitis: and iritis, 
_ the anterior: chamber. being:'very: deep: and. choked. in .its whole 
height:and depth with macroscopic: cells and. exudate; There was 
an evening. temperaitire: of :99-4°.F... Panophthalmitis anpenied 
imminent. 
At this point (6th day) the first subconjunctival injection of 4, 000 
units of penicillin was given and repeated daily for 6 days. The 
_ first injection’ prevented further deterioration, and rapid improve- 
ment erisuéd; SO that by the 12th day thé iritis had ‘cleared and by 
the 15th day the eye was whitening and the media were as clear as 
before the operation. It appears that this ‘eye! was definitely saved 
by subconjunctival penicillin. 

_ Conclusions :—Several methods of pewicinin therapy for anterior 

ment infections attain good intra-ocular concentration, and have 
been used by different workers—drops 4-1 hourly (Cashell), ionto- 
,phoresis ‘(Dunnifigton and: Sallmann), 
(Sastien and Rycroft), with varying results. 

(1) If the cornea is damaged or inflamed, } or]. hourly drops 
of 2,500 units/c.c. appears the method of ehoice: 

(2) If the’cornea is normal, subconjunctival injections b.d. or 

corneal bath ‘with or without b: ‘is indicated 
for high intraocular concentration. 

(4) Results from intra-aqueous penicillin” do not so’far seem to 
justify ‘the extra trauma “involved one: added ‘to’ the already 
wounded eye. 

“The value ‘of penicillin i in cases of this type is not yet established. 
Rycroft (1945a) found that T.A.B. shock was more efficacious in 
cleating hypopyon iritis following a: penetrating wound than any 
method of penicillin therapy,'and it may well’be that this type of 
infection, with sterile aqueous and hypopyon, being non-bacterial. 
in type, will prove to be more amenable to the older methods than 
to penicillin therapy.’ But if an obviously septic wound is present, 
as in the case described in this series, penicillin said, 3 is serosa 
indicated. 


(3) INTRA-OCULAR, INFECTION OF THE PosteRiok SEGMENT. 


(a) Non-trawmatic. (1 case).—One case of. uveitis, with cyclitis 
and. choroiditis, referred to in section (2), cleared well.in the 
anterior, segment with subconjunctival penicillin 2,000 units daily 
for 4 days,, but the acute choroiditis 3 disc-diameters up and out 
from the disc, was completely, unaltered, and took its own slow 
course. of resolution (3-4. weeks). 

Bellows (1944) reported. a. similar failure saith local and. paren- 
one pénicillin in 2 cases of exudative choroiditis. 

- While penicillin has not so far proved of value in the average 


case of choroiditis, cases of endophthalmitis that are bacterial in 


— 
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origin have responded to therapy with penicillin and sulphadia- 
zine.. Dunnington and Sallmann 1 (1944) report 2 cases of metastatic 
endophthalmitis following »meningococcal ‘meningitis that 
treated, one eye with penicillin iontophoresis (2,500 units/c.c.), the 
other eye with sulphadiazine iontophoresis : they were also given 
oral sulphadiazine.. The eyes were all saved, but the penicillin 
treated eye did better than the sulphadiazine ‘treated one...Such 

_infections .with. penicillin sensitive organisms should: be: indica- 
tions for combined local and. parenteral penicillin therapy, but in 
cases of choroiditis of undetermined. aetiology ( ? septic 
penicillin has not so far proved to be of any value. 

Traumatic: Infections of the Posterior Segment : Endoph- 
thalmitis.—This. condition is probably: the commonest cause of 
blindness in penetrating war wounds of eyes that are not totally 
destroyed. After a severe injury,.the anterior segment usually 
recovers and the eye whitens.. But after 7-10 days or more from the 
time of injury or even earlier, a yellow. vitreous reflex may appear 

and spread to all segments of the vitreous, no matter what treat- 
ment is employed. Vision is finally reduced to p.1. or is totally 
lost, and the eye softens and shrinks. The effect of. penicillin in 
contealling- -such dreaded cbeanlicetions of eye wounds is therefore 
of the greatest importance... > . 

Ryeroft (1949) reported cases of sucks an endophthalmitis 
in penetrating war. wounds, treated by intra-vitreous penicillin 
(2-5,000 units, 1,000 units per minim). In 2 cases the penicillin was 
injected through the posterior sclerotomy wound at the time of 
magnet extraction of the F.B. In the other 3 cases it was injected 
through the sclera after reflection of the conjunctiva and. partial 
incision of the sclera. In all cases, some degree of endophthalmitis" 
was present, varying in type from the slow, quiet type with a white _ 
eye, to the acutely turbid vitreous with an acutely inflamed eye. In 
no case was any improvement noted after the intra-vitreous peni- 
cillin, and the endophthalmitis pursued its course, the end result 
being loss of vision and usually shrinkage of the globe. 
In all, cases, culture of the vitreous and the F. B. was aeoriies 
This means that this type of infection is not frankly bacterial, and 
hence the failure of penicillin. 

(2) Dunnington and Sallmann (1944) treated 2 cases of endoph- 

_ thalmitis following cataract extraction, both without'success.. They 
were. given penicillin-iontophoresis and. parenteral. sulphadiazine. 
One went on to ring abscess of the cornea and panophthalmitis and 
was excised: a positive vitreous culture for staph. aureus was 
obtained., .In the other case, the eye was not excised, but was 
blind, with a hazy cornea, pupil blocked: with exudate, beni “ 
sumably an infected vitreous. 

(8) (1944) 12. cases of infected: anterior and 


\ 
A 
- 
‘ 
” 
¢ 
° 


164 » GC. Av BRown: 


posterior segments cataract extractions or'trauma, treated 

by subconjunetival, ‘intra-aqueous,’ intra-vitreous ‘and parenteral 
- penicillin. They all did-badly_ if the vitreous was infected except- 
one, where 3:injections of intra-vitreous were ‘given, 
eye was saved from ‘panophthalmitis. 

(4) In this series ‘one case of corneo-scleral 
acute iritis, traumatic cataract, and, on the 12th day, 
early endophthalmitis. On'the 14th’day a course of intra-muscular 
penicillin (total 400,000 units) was started but it had no effect on the 
endophthalmitis. The eye ‘later but began to: 
and became totally blind, 

- Conclusions :—{1) Parenteral penieilfin the vitreous in 
only- negligible and is of no value in this type’ of 

‘Tontophoresis gives a vitreous concentration, “as 
does subconjunctival injection. But ‘no successful’ results have 
been reported by these routes. 

_ -'(3) From experimental evidence, the intra-vitreoug route is the 
method of choice (see section II), but only one clinical success has 
been reported in the literature available overseas, that of Bietti 
(1944). It should be noted that treatment in ‘the experimental vit- 
reous infections was given within 12 hours if penicillin therapy was 
‘ to’ be effective, and that if it was delayed for 24 hours, all eyes were 
lost. It is possible that within 12*hours of i injury, there is an active 
bacterial infection, and that if used’ at this early stage, penicillin 

, therapy will be effective. As the endophthalmitis progresses, the 
nature of the infection appears to change to a non-or sub-bacterial 
type,’ and the vitreous culture is sterile. Only in a very. mand Sal 
positive vitreous culture obtained (Dunnington and Sal 

-Mann). 

‘It seems that suibéohjunctival penicillin (4,000 units) which has 
been shown to penetrate into aqueous and vitreous, might be of 

_ value as a prophylactic if given within 12 hours of in jury, and that 
if there is any reason to suspect endophthalmitis, direct intra- 
vitreous injection of 4,000 units is indicated also ec J tie if 
possible, within 12 hours of infection. © 


(4) SuMMaRY OF ‘TREATMENT OF | Deep 


(1) Penicillin is of value in deep infections of the eye that are 
bacterial in origin. In this small series, 
proved of value.in one case (see Table IV). nt 

The methods of choice appear'to be:— 

(i) Deep. corneal infections (1) Drops 2 ,500 hits}. Cc. pre or 1 
hourly: or (2)'Corneal baths 2,500. ti. d. with or without 

(ii) Infections of the anterior segments Q) Corneal t.i 
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with or saith: iontophoresis... ‘Subconjunctival injections 
2-4,000 units b.d.: 

(iii) Infections of the posterior segment (1) Subconjunctival 
penicillin 2-4,000 units as a prophylactic. measure. (2) Intra 
penicillin 2.4, 000 units as a therapeutic measure. _. 

' Penicillin Sensitisation :—It appears that in a small percentage 
of cases, local penicillin may give rise to sensitisation in the form © 
of an eczematous dermatitis (Barker, 1945;. Michie and Bailie, 
1945; Peterkin, 1945). It has been noted (Berger, 1945) that 
repeated application of crude penicillin to large raw surfaces is 
likely to cause sensitisation, due to the large protein content of such 
preparations, and not due to the penicillin itself. This seems the 
likely cause in 2 of the.3 cases reported here. 

In this series there were 3 cases of local penicillin reaction. Two — 
developed eczematous dermatitis, and one developed a flare-up of 
iritis following sub-con junctival penicillin. 

Case 1 had had a previous intra-muscular course of penicillin, 
and penicillin drops (1, 000/c.c.) for 3 weeks (endophthalmitis 
after a penetrating wound). While still on penicillin drops he 
developed a (unilateral) muco purulent conjunctivitis and. weepy | 
dermatitis of the cheek. It was made worse with penicillin cream, 
and cleared when both the drops and cream were stopped. A 
recurrence of conjunctivitis and dermatitis occurred when one drop 
of penicillin was instilled later on, as a-sensitivity test. 

Case 2, a Russian, had several relapses of secondary infection 
(acute ketato-conjunctivitis) on top of an old trachoma. The first 
attack cleared.well on penicillin drops 1,000/c.c. 4 hourly. While — 
- being treated for his first relapse, which occurred 12-days after 
discharge, %.e.,, during his second course of penicillin drops, he 
developed a slight dermatitis of the cheek that was easily controlled. 


Some dermatitis was already present when he was admitted 18 days 


. later for his secohd relapse. He was again put on penicillin drops, 
and the dermatitis became progressively worse, though the eye it- 
self improved a bit. Atropine was stopped with no improvement 
of the dermatitis, but withdrawal of the penicillin effected a rapid 
improvement. A patch test was negative, but clinically this was 

_acase of penicillin sensitivity. The two previous courses may have | 

been predisposing factors, the dermatitis in the first relapse may 

have been an initial attack, and in the second relapse profuse 

epiphora washed the penicillin over the area of dermatitis. _ ; 
Case 8 hada deep post-herpetic keratitis and uveitis that had 

proved resistant to treatment, including local penicillin drops 

(1,000 units/c.c.) and 4 daily injections of subconjunctival peni- 

cillin (2,000 units each): A second course of subconjunctival peni- 

cillin was given 10 weeks later, but the firstinjection (6, 000 units) 
produced.a violent flare-up in a uveitis that had: been. grumbling 
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on for months. An intra-dermal penicillin’ sensitivity test was 
and this seemed to bea true reaction. 


1V—Results of "Penicillin Therapy in this series 


| No. of cases| 0. ase 
Total - No. of cases 
Type of case number| ‘linically | of relapse 


Blepharitis 
- (a) Acute .. 
Chronic - 


Conjunctivitis 
Acute... 
(b) Chronic 


Acute Kerato- 
conjunctivitis 
Moderate 
b) Severe. 


Non-bacterial 
corneal infections 


had secondary (bacteria) infection 


(drops, 
| Subconjunctival, intra- 
Improved | vitreous, parenteral 
penicillin 


1 pe of case subconjunc- 


Deep Keratitis 
(non-bacterial) 


Infection of anterior 
segment 

(a) Traumatic ... 

Infective 


Infection of posterior 
Segment 

(b) Infective ... 1 | 


All three cases were probably due to a sensitisation to the protein 
in the penicillin solution through Prolonged eEpriraeen. 
| Final Summary (see Table 


) Penicillin is established as the most effective therapeutic 
agent for acute superficial bacterial the eyes. 
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(2) It is indicated. in non-bacterial infections. only if secondary 
bacterial infection is present or threatened. 

(3) In deep ocular inféctions bacterial in origin, penicillin must 
be used in continuously high local concentrations. Its greatest 
value is as a prophylactic or early therapeutic measure. 

(4) Local sensitisation to penicillin is described. 
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“PENICILLIN TREATMENT 


_ DuriNG the last’ nine months ‘we have’ used ‘penicillin in the local 
treatment of any superficial ocular infections: in; which. it, was 
thought that beneficial results might follow. 

A brief note is given of @ series’ of thirty-eight such cases, aiid 
also of one. case: of perforating injury: (Part » and fe » Of Eales’ 
disease 


All.cases were betta in Hospital, with the exception of case 
No. 47, who was working in the eye department, i 

_A bacteriological. examination, including. penicillin 
was made before commencing’ treatment; as a rule treatment was 

In the later: cases. cultures were taken asa routine every forty-eight 
hours, and treatment was continued for a Faw, ates, 
cultures were obtained.’ i 

For most cases a solution of the was used, 
500 units per c.c., occasionally.250 units, three or four drops being 

‘instilled’every four hours. {n eight cases lamellae of the calcium 
salt, containing 180 or 100 units, were applied. four-hourly. . 

The one case of perforating i injury received an injection of 1 200 
units of the sodium salt in 0:25.c.c. sterile, igtilled inte, both 
the anterior chamber and the vitreous. 0" 

A is shown i in tabular form, 


Results. 


Most cases. were of long duration. Of the twenty cases treated 
_nine showed apparent clinical.cure,. and. of. the others all but two 
were greatly improved; the exceptions being the cases 46 and 47. 
From the former, penicillin resistant organisms were recovered 
from one eye : there was no appa rent. difference in the progress of 
the two eyes. 


_ * Received for publication, September 18, 1945. 
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PENICILLIN TREATMENT OF OCULAR INFLAMMATION 
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The second case was'of interest'on account of marked cal reac- 
tion to: penicillin. treatment: there'‘was ‘moderate oedema’ of the 
eyelids of ‘both: eyes commencing on the third day’ of treatment. 
After six days, treatment ‘was discontinued on ‘accoutit of ‘the dis- 
comfort. When the reaction had subsided two or three days later, 
the condition of the lids was much better than before treatment was 
started. . In three weeks time, as the blepharitis was ‘recurring, 
treatment: was’ re-commenced with a solution of ‘penicillin ( 
u/c.c.) of a different make, but again had to be stopped owing to 
a more severe local reaction. 

' Major 'D. G. Freshwater, ‘Command Dermatologist carried out 
sensitisation tests with penicillin. 
Patch test with ‘penicillin (Pfizer brand)—strength 250 u/c.c. 
a. Moist patch :—-no reaction after 48 hours. b. Patch’ remoistened 

every three hours :—positive’after 48 hours.) 
2,1 Patch test with another make of penicillin (Glaxeyabhenigin 

500 u/c.c.’» a. Moist patch :—positive reaction after 18 ‘hours. 
b. Patch remoistened every three hours :positive after 12 hours. 

3. Intramuscular injection of 10, 000. units brand) 
caused no febrile reaction or general upset. 

4. Patch tests with 10,000 u/c.c, postive reaction 
in five hours. 

5. a. Patch tests with penicillin 10,000 u je. > which had been 
autoclaved—negative. Patch*tést with penicillin 10,000 u/c.c. 
with penici]linase—no reaction in 24 hours—positive in 48 hours. 

In view of the notorious liability of blepharitis to relapse, an. 
attempt was made to. re-examine all cases treated. This was aay 
possible in ten. cases, owing to the inevitable movement of troops, 
Eight cases re-examined at intervals ranging from one to five and 
a half months after cessation of treatment, showed no relapse. Of 
the remaining two, one, No. 46, has already been mentioned as 
showing little response tu penicillin treatment, and the ather, Ne. 
47, was the case which, was allergic to penicillin. ay 

Acute conjunctivitis. Of the four cases treated all were cured. 

Conjunctivitis with lesion of Cornea. Of the eight cases treated, 
five were cured ;, three showed no apparent response to penicillin, 

Keratitis or Corneal ulceration. Of the six cases treated, four were 
cured: the remaining. two did. not to, and~ 
required other treatment... 


panophthal 


. Penicillin probably only 


averted acute 
mitis. 


These in nine cases, coin plated’ with 2 a 
solution’ of penicillin they have these: easy storage; no 
necessity for refrigeration and immediate availability. The lamellae 
are highly ‘deliquescent; and on this account the container must be 
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kept corked. -Those. containing 100, units. caused.a: little 

more discomfort than a solution, of 00 units/c.c., but it:was found 

that the, 180 unit, lamellae did cause considerable. smarting. and. 

_ slight conjunctival injection for about ten minutes. It was thought 
that lamellae of both strengths aad a solution of 500: units/ c.c. were 
equally. effective. 

The, cases of blepharitis well to penicillin, and the 
results, seem. more favourable. than. those. obtained: with any other 
treatment. When penicillin is:more generally available, it is hoped 
that its early use in blepharitis of childhood may. effect a complete 
and early. cure, and. prevent recurrent and chronic infection. In 

_ the few cases of acute conjunctivitis treated, it is thought that peni- 
cillin accelerated the cure in cases'from which a penicillin sensitive 
organism was recovered....The response of cases Nos, 9 and 28 

(conjunctivitis with marginal ulcers, and keratitis) was most strik- 

ing. The one case of hypopyon ulcer (No. 13) developed hypopyon 
while under, penicillin treatment : it should be noted, however, that 
the penicillin was not used in the Aner goto manner described by 
Juler and Young (1946). 

The intra-ocular use of penicillin. in.one case of perforating 
injury was unsuccessful : this was not unexpected, as the foreign 


Part IL.—“ Eales Disease” 
D.S Laie? weed 32 years. History of sudden loss of vision of 


‘right eye, May, 1944. 

On admission October 26, 1944, the right eye showed much vit- 
reous opacity and the vision was reduced to counting fingers at two 
feet. The left eye showed recent haemorrhages, and exudate from 
old haemorrhage _ along the course of the inferior temporal 
vessels. L.V. = 6/6. 

Investigations as to cause. —The following examinations revealed 
no abnormality :—blood Kahn, blood culture, red and white 
counts, dental, nasal sinuses, X-ray of chest, urine, urea concen- 
tration, ‘bleeding time—2 minutes, clotting time—4 minutes, 
B.S.R. 3 mm. Mantoux, weak positive for 00001 c.c. of old 
_tuberculin. 

Treatment included full doses of vitamins ‘A, B, C, D, K, P, at 
various times: autohaemo-therapy, calcium and ostelin, and. 24 

‘grammes sulphathiazole. An acute attack of tonsillitis on Decem- 
ber 7, due to a haemolytic streptococcus, responded well to 14 
grammes of sulphanilamide. A repeat of blood Sout at this time 
showed R:B.C. 6,300,000 and W.B.C.:11,000.. 
- oA course of old tuberculin was commenced on November 14, 
1944, and ended on June 10, 1945, the initial dose being 0-000,005 
03; ‘and final dose 0-06.c.c. By December 19 nearly all the lower 


7 


PENICILLIN, OF. OCULAR. 175 


half of the left retina showed haemorrhages; there was oedema of _ 
the macula ; the veins of the t upper half of the retina were. engor red. 
and showed marked sacculation, and at points were obscured by. 
periphlebitis, with no haemorrhage yet to be seen. ‘L.V. 6/36. 

The right vitreous was still very opaque, and vision was only 
hand movements. 

On December 23 a course of penicillin was commenced, 12,500 
units intra-muscularly every three hours for ten days—a ‘total ot 
1,000,000 units. 

Two days before the course was tinished, it was thought that the 
superior retinal veins of the left eye were less congested and their 
calibre more evén. Improvement in the appearance of the veins 
continued, but on January 21 haemorrhages were noted peripher- 
ally along one tributary of the superior temporal vein. Since then 
repeated haemorrhages have occurred at this site, and occasional 
more profuse haemorrhages into the right vitreous. At the present 
date, June 22, the right vision is counting fingers at 8 in. and the 
left 6/12. 

_A.W.—Male, a ged 24 years, Recurring haemorrhages into vit- 
reous of both eyes for ten months prior to administration of peni- 
cillin, as in the preceding case. A similar complete ciinical and 
bio-chemical examination showed no. abnormality, with the excep- 
ticn of Mantoux which was strongly positive to 0-0001 c.c. of old 

- tuberculin, and positive to 0-00001 c.c.. ‘ 

Treatment.—Vitamins as in the previous case, and a course. of 
old tuberculin therapy from 0-000,001 c.c. to 0-01 C.c. over a period 
of seven months : penicillin as already detailed. 

He has been under observation for five. ‘months since receiving 
penicillin, and haemorrhages continue to recur in both eyes. 

While in the case D.S. definite improvement occurred towards 
the end of the course of penicillin, we feel this was probably a coin- 
cidence : in the case A,W. there was no Serre Sree 


‘Comment 


‘Though penicillin has not been of tensit in these two cases of 
Eales’ disease, it may be worth investigating its use in those cases 
of acute, perivasculitis. of the retina where it is tia tit that a mild 


Summary 3 

Thirty-eight cases of superficial obalar: treated by 
local application of penicillin, and of one case of. a ee injury 
treated by intra-ocular injection of penicillin. . 

Two cases of Eales’ intra-muscular injection 
of penicillin. 
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“We wish to thank Colonel Boyd, Lt! Colonel A, Sachs, 
Major C. E, Van Rooyen and Miss MET Davies for kindly carry- 
ing out the bacteriological and to Dr. I. M..M. 
of the Institution for Supervising: the treatment, 
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“THROMBIN TECHNIQUE IN 


PARRY and G. C. LAsZzLo 
_FROM THE BYE DEPARTMENT, CAERNARVONSHIRE 
AND ANGLESEY INFIRMARY, BANGOR ie 


Tue perfect'form of wound repair must, ‘we take it,’ be that which 
follows most closely on Nature’s methods, and if it were possible 
in ophthalmic surgery—where the structures dealt with are so deli- 
cate—to find some method of wound repair which would obviate 
the’ need for sutures and yet help wounds to heal quickly and 
firmly, then we should be approaching the ideal. ; 
It was speculation on the above lines that ted us to think that 
the ‘use of thrombin for ophthalmic wound repair might be of 
value and it was decided to try it out on a number of cases. 
~ The use of thrombin is well established in plastic surgery. It is 
an extract of blood platelets and its action is to reduce the bleeding 
time at any raw surface, thus securing quick and firm adhesion 
between two raw areas of tissue such as wound edges brought 
together in apposition, or where tissue flaps or grafts are placed 
on a prepared bed. Thrombin is,capable of reducing the bleeding 
time from the normal 6-8 minutes to 15 seconds. There are two 
commercial preparations in circulation which wé ‘have’ used : 
thrombin’ topical (Parke-Davis) and thrombin coagulant (Maw). 
The preparation is made up in powder ‘form’ in’ sealed’ampoules 
and solutions are made from the ampoules of the'strength required. 
This solution must be used immediately and will not keep for any 
rt length of time. Extract of platelets was used systemi- 
before on the assumption that parenteral administration of — 
pe ssi would enable the body to.reduce its own bleeding time. 
Coagulin (Ciba) was the known comeneroial pre- 
é paration of this type. . 
Plastic Surgeons apply. to ‘the actual the 
graft and bed and it is generally agreed that the adhesion of such 
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a igraft. becomes. firm, enough ; many. cases, to, dispense, 
sutures, a marked, simplification in, the, technique of grafting. . 

There are two main,operating procedures in ophthalmolog 
where it was thought that the SBT pen of thrombin might be of 
the greatest value if 

Conjunctival’ plastics and operations involving the ‘conjunc. 
~'tivalin general, such as squints. 

In cataract surgery a method of quickly: and: firtaty: sealirig the 
conjunctival flap would make sutures of any kind superfluous, and. 
in other conjunctival operations—especially those on children— 
the:removal. of sutures could be avoided. and conjunctival cicatriza- 
tion should be léss extensive. 

We accordingly started applying ‘thrombin at operations for 

cataract and squint' in the following ways 

In cataract cases the section was made in the sisal manner with 
a large conjunctival flap.. After completing the removal of the lens, 
the flap was grasped in two forceps and turned with its inner sur- 
face upwards. Previously prepared thrombin was instilled on te 
the turned-up surface and on to the raw area of the globe and the 
flap placed ‘back and ‘ironed out—in some cases the ‘thrombin 98 
introduced under the flap while in place. | 
Tn'cases of squint, catgut ‘was used for suturing the muscle 
thrombin instilled over the whole area of operation, then the edges 
of the conjunctival wound were immediately brought into appo- 
sition and’held in. this position for approximately one minute: 
‘Ina few cases slight crushing together of the edges of ne 
with a toothed fixation forceps was carried out. - 

number’ of cases operated on with the above-given sechniqulé 
would not justify final conclusions as yet. It is possible, however, 
to say that after cataract extractions, we managed to get well sealed 
wounds in which the sealing effect was noticeable immediately 
after the operation and lasted through the danger-period of rup- 
ture of the wound. In squint cases weiobtained well healing wounds 
with good cosmetic results and with Jess local reaction than a ¢at- 
gut or silk sutured conjunctival wound. There: was no local irrita- 
tion whatsoever—a fine fibrinous layer covered the conjunctival 
wound; this disappeared on: the 6th-7th — ‘We did not meet with | 
general symptoms.. 

The haemostatic power of thromisin was very and 
this property alone might: well be made further use of in ophthal- 

“mic surgery.: It is intended to try out this method further and we 
hope to be able to give a more detailed account later on. 

There is one slight drawback to the use of thrombin at present 
—the ‘substance is now iade’ up in quantities for major surgical 
procedures—5 c.c.’s, etc... This is very, wasteful in ophthalmic 
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practice and it is hoped that should the value of the: preparation i in) 
this branch’ be further proved, ‘it’ will be made in 


A short preliminary report is given on the use: of thrombin for 
the quick and efficient -sealing ,of conjunctival wounds, without 
the use of sutures. is also to, its use as 
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: SURVEY OF THE TREATMENT OF TRAUMATIC 
........C€ORNEAL ULCER*t 
1941- 1944, Hospital: 
“BY 


Tuts paper consists of a ‘and: survey 
of a consecutive series of cases of corneal ulcer which ,were severe 
enough to demand in-patient treatment; ‘in the. Royal Hospital 
during the four years from 1941 to 1944. 

[have confined my attention to traumatic sloshed in, view of their 
ease of comparison and similarity in aetiology, and .particularly 
because Sheffield claims a high incidence of this type of ulcer. 
I lay no claim to an investigation similar to that of the, W. H. 
Ross Foundation of Scotland, so I cannot give you the elaborate 
scientific and pathological detail characteristic of deliberate 
scientific research. °The data are based entirely on the individual 
case records made as a routine during a patient’s stay in, this 
hospital. It can be stated with confidence, however, that 
periodical surveys of clinical records are valuable’ in retrospect and 
in helping to preserve a sense of proportion and perspective when 
estimating the results of treatment of one’s own. cases. ‘But .com- 
parisons are highly stimulating at times and so I have presumed 
_ to attempt'a comparison of the final visual acuities from this series 
of cases with those published in 1942 by the:Ross Foundation. 

During the years 1941 to 1944 351 cases’ of corneal ulcer were 
admitted to the Royal Hospital for in-patient treatment. Of these 
89 were of spontaneous origin (at th no at 
trauma) and 262 were traumatic. i ; 


ata meeting of. the North of England Ophthalmological Society, April, ai; 
Received for publication, May 1, 1945, 
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The following graph (a) enables’ a comparison to be made of 
this incidence: with that of the previous five’years, 1936 to 1940. — 
The spontaneous ulcers average 24 cases a year.and the incidence 
fluctuates between 18 and 35 yearly. The traumatic ulcers average 
53 cases a year: and the incidence shows a-marked in: 
and 1943 3 ranging, from 34 in 1937 to 84 in 1942. 


ff ‘of cases admitted fo hospital, 
to 1944 


N YEAR. , 


NUMBER OF CASES. 


SPONTANEOUS ULCERS 

I have classified the traumatic ulcers that were seen in this 
department as (a) hypopyon, (b) less severe, (c) slight. 

The last group were treated in the Out-patient Department, the 
others were admitted, so this survey deals entirely with the 
hypopyon and less severe groups. The incidence of ‘these two 
groups during the nine years 1936 to 1944, is shown in graph (b). 
It is seen’ that the incidence of hypopyon ulcers remains much 
the same throughout the nine years, but there is a greater fluctua- 
tion in the incidence of the less;severe cases, a fluctuation which 
corresponds with that of the graph for traumatic ulcers in. general 
(a). A total of 79 hypopyon ulcers and 183 less severe = were 
treated as in-patients during 1941 to 1944. 

At this point it is worth noting the effect of citi tidi on the 
incidence of traumatic ulcers. A detailed analysis of occupations 
could not be made from the in-patient records, but I have 
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TRAUMATIC ULcERS—Incidence of 
«sdess:severe ulcers, 1936 to 1944 


NUMBER OF CASES INYEAR = 


8 


1986 1987-1988 1928 11942. 1944 
attempted. to analyse the ockupations of who for 
the follow-up examination. The following’ table” (c) wilt help-in 
appreciating the now well known fact that miners neey ‘unusually 


Miners... | 30°4 percent. 18" cent.’ 


Grinders, cent.| 9°5 per cent, 


liable to hypopyon and form 30-4. per cent: cases in 
this follow-up series: Steelworkers in general makeup 268 per 
cent. of the cases, and steel-grinders form only 7-1 percent... 

_ A’ slightly different result appears in the analysis of the less 
severe ulcers.) Here. steelworkers predominate: with an incidence 
of 32-4 per cent., miners form anik: 18-9 per cenit. and grinders 
95 per cent. of the cases. 

In both groups I expected the to: mech: higher 
among grinders in view of me of in 
Sheffield steel industry... 
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The ‘treatment of ‘these can be» 

General ‘treatment.—All the hypopyon seni) nearly: all. the: 
severe cases were given Coley’s fluid, adults being given 7 minims 
and 10 minims on successive days. . The resulting pyrexia varied 
between 100 and 103 degrees in most cases.’ Coley’s fluid;consists 
-of' 600 millions’ of ‘streptococci per'c.c. with 0:25 percent. B. pro- 
digiosus protein’ and 13-3 per cent. of glycerine. » It ‘has been 
cases since 1935. 

“Ano July, 1939, this’ was the 
simultaneous internal administration of sulphonamides, and we 
have found the combination effective in most casés since: M. and 
B. 693 was in regular usée'until March, 1944, when sulphathiazole, 
and later, sulphamethazine became popular. ‘The initial dose of 
2 grams was followed by 1 gram four hourly for 2 days and then 
1'gram thrice daily up to’a total amount of '30 grams. 

In debilitated cases treatment by. vitamin 
therapy. 
Local: =This was “also from time time. 
Guttae atropine and scarlet'red in cod liver oil was used for some 
time before this series’ began and until September, 1943, when the 
scarlet ted was omitted. After July, 1944, until ‘Decéitiber; guttae 
atropine and 20 per cent. albucid’ soluble was‘ used almost exclu- 
sively.. Since then we have used an emulsion of 30 per cent. 
albucid soluble in cod liver oil, the atropine at first being instilled 
separately owing to the incompatibility of the alkaloid with the 
unbuffered solution of sulphacetamide. Weare now using in this 
emulsion a buffered ‘albucid solution with a pH of 7-4 to avoid 
conjunctival irritation and to allow, atropine to be accurately dis- 
» pensed with it. Briefly, the aim is to get a more prolonged and 
effective absorption of the albucid as the globules, which are about 
2 or 3 times the size of milk-fat globules, break up leaving behind 
a continuous film of oil protecting the surfaces. This form of 
local treatment was introduced by Mr. Gordon Mackie, the 

visiting Honorary Ophthalmic Surgeon to the Royal Hospital. 

Carbolization is still, I believe, the recognised local treatment 
for severe corneal ulcer.. When I first came to Sheffield in 1941 
I was greatly interested to find that the late Dr. P. J. Hay had 
ceased to carbolize corneal ulcers’ however severe. Patients 
recovered just as quickly and with, I think, less scarring than if 
they had been carbolized. In fact the visual results were very 
good and no worse than a subsequent small series of carbolized 
ulcers which were, I must admit, very severe. In the past it _ 
seemed logical to carbolize severe corneal ulcers on the assumption 
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that infective debris’ was thereby cleared away, leaving the floor 

of the ulcer protected by a phenol-coagulum ‘which was likely. to. 
inhibit further growth of organisms... In'the light,of new remedies, 

however, suchas the sulphonamides and 
have become unnecessaty. 

No: operative. interference was attempted, ‘except in one case 
demanding: a: paracentesis. for .removal of .a large: fibrinous 
hypopyon and in:four other cases which were eviscerated. ,. Two 
of these had. perforated corneal ulcers on:admission and, she others 
perforated subsequently despite carbolizing. 

In estimating the results of treatment, it. may. some; guide 
to consider + nba. 

(a) stay. in hospital, 

The time the hypopyon. took to. 

_(c). Complications. 

The visual, acuity 4 ‘months. or jater after 

The time off work could not be acoucately, epfimated, from. the 
records. 

- (a) ‘The stay in “hospital —The average stay in hospital 
varied considerably according to type of ulcer and the age of the 
patient... Using the same classification mentioned above, Ihave 
worked out the average stay in hospital for each group over the 
period of nine years from 1936 to 1944. The result is shown in 
the following table but is more, with the 


in hospital 
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159 
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eal 1943. on h 

1944 
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TRAUMATIC ULCERS—Average stay in hospital, 
t0 19440 


DAYS HOSPITAL 
6 8 


SEVERE. 


Te will be that in’ the average stay 
was in the region’ of 19 to 20 days until sulphapyridine became a 
routine treatment. From that year a sudden fall is noticed in 
these averages, ‘first to days in and in’ wer last: ns 
to 13:5 and 12-5 days respectively. BY 
"The less severe ulcers show a similar change; only the stay in 
falls from 15 to 7-5 days.) 

The age of the patient’ was’ another interesting factor 
the stay in hospital.. The graph (f) ‘will give an’ idea of the 
average stay for the various age groups.’ H ypopyon ulcers under 
45 years averaged 9-5 ‘days, then rose to 13 days in the 65 age 
group and above that age soared up to 30 days. Less severe ulcer 
cases averaged’ a constant: 8 95 for 
allage groups. 

(b) The time the- to This was 
fairly constant with-certain exceptions. It was recorded in only 
34 case records, however, but even ‘this small number may give 


LOCAL 


= 


(Average days iw hospital id aed groups 


a - 
{ 

10 

> 


LESS SEVERE 
some idea of the value of the treatment. One annie paomgrof 4 
cases had an average period of 16 days. T hese were, very severe 
cases. and. the. patients were, debilitated aad, in, the middle and 
older age groups. ...... 

The large group of 30 cases) showed, an average Period of 2 days 
apices from 15 hours to 3 days... 

Complications.—These: consisted. of the cases en- 
dophthalmitis I have already mentioned together with, the, para- 
centesis’ case, which, however, healed remarkably ‘well. and “was 
from hospital with a vision of 6 /60.. 

(d) Visual: acwity.—Thisis the most, standard. on 

which’ to assess: the valueofi any particular treatment. ., Ihave 
attempted to follow up all these:262 cases.in. order to test their final | 
visual acuities.. The response though: not as satisfactory as was 
hoped provides enough data on which to work. Where nEEREATY 
refraction were corrected... 

-Hypopyon ulcers. Out of a ‘af 79.0 cases sent for, 56 attended 
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The: accompanying table (g): shows- the visual acuity: 4 ‘months 
__ or longer after discharge arranged according to age groups, and 
the percentages are noted at the foot of each column. The four 
eviscerated cases in this follow-up series are included so that I 


could more faithfully compare the Royal Hospital results with » 


those published by the Ross Foundation. 


(g) Hypopyon ULcERs—Visual acuity in relation to age groups’: 


Age group | 6/4 | 6/5|6/6| 6/9 | 6/12 | 6/18 | 6/24 6/36 | 6/60 | Nil 


3 

Percent. | 9 125 | 6 136 


It will be seen this 8 cases; 43 per cent. had 
no useful vision (i.é.,'6/60 or less) ; 44 cases,’ 78'5 per cent. had a 
vision of 6/12‘ or better; 27 buses’ cent. had a vision of 
6/6 or better. 
These results compare favourably with the wid Edin- 

burgh series of follow-up cases, totalling 86 and‘ 229 cases respec- 
_ tively which included only a proportion of hypopyon ulcers. Of 
the 350 Edinburgh cases ‘approximately: 51:0: per cent. were 
hypopyon ulcers, but it is not stated what percentage of the follow- 


up cases were hypopyon ulcers. The 


6/12 or | No useful 
} better | ‘vision: 


Glasgow 
Edinburgh 
Sheffield = 


‘ 25° p= dors abe dest 
Total of | 
53°2 | 20°5 229 Mixed 
78°5 | 14°3 56 | Hypopyon 


‘DEss SEVERE relation to age 


group | 6/4 | 6l5 6/6 | 6/9 6(12 | 


Total cases | 8 11 
Per cent. 18°7 | 4 10°7 | 14°7 


Less severe ulcers. Out of a total of 183 only 75 attended for 
re-examination. This was a disappointing response, but their 
final visual results which I show.in this table (1) may form some 
basis on which to assess the visual result of the series asa whole. 

57 cases, 76 per cent. had 6/6 or better. 

72 cases, 96 per cent. had 6/12 or better. 

cases, 5 per, cent.. had 6/18. 

Of cases, with no useful vision: there were none. 

» Inconclusion Iwill only mention two aspects of treatment which 
seem to me significant in this analysis. 

«(a) The marked drop‘in the number of days in: hespital after 
the internal of a. routine 
treatment.) 

(b) The of pyrexial ahedaipy (Coley’s 
fluid) with sulphonamides seems very effective, and may largely 
account for the excellent visual results aintnina; eens in the 
hypopyon group of cases. 

The local sulphonamide therapy. has not. employed a 
sufficient length of time on which to formulate any reliable 
conclusions. 


My thanks are due to Mt. Gordon Mackie and Miss Hatherley 
for permission to publish th‘s analysis of their in-patient records. 
I must also acknowledge my indebtedness to Dr. David Tolmie 
for his assistance with the follow-up cases and: vial his careful 
checking of my statistical results. 
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ANNOTATIONS 
“ANNOTATIONS 


‘Has: sent us a cutting. The ‘Scotsman, of 
December 21, 1945; headed ‘‘ Fluorescent, Textile ” which concerns 
a spectacular discovery in the chemistry of textiles: Military, 
secrecy being now lifted gives: an “explanation, particularly in the 
United States of America, forthe consumption of what. had seemed, 
to be fantastic quantities. ofa ‘luxury’ fabric—cellulose, actetate 
satin.” An incredible: number of yards of this fabric were turned 
into photo-luminescent signal devices for ground troops and carriex 
- crews to communicate with aircraft. This fabric apparently. has 
the power of -converting ultra-violet and, other high-frequency 
radiations from the ‘sun into lower-frequency energy, emitted, as 
coloured light with high visibility. dod 
Early in the African campaign an orange bunting was 
used ; it reflected only the orange of the sun’s rays. and all the rest 
of the spectrum was wasted. The new textile reflects in like manner 
but is also able to convert much of the ultra-violet, blue and green 
into orange. Battle tests proved, that the new fabric had, even 
under adverse conditions, a visibility four times that of the corre- 
sponding hue in the signal fabrics hitherto used. | 
This is only a single instance of the thousands where scientific 
facts have been turned:-to war uses... When-the full story of all the 
discoveries and adaptations to.war purposes'is told it will make a 
wonderful record of achievement and be of . the greatest. interest to 
scientists and laity alike. Colour in camouflage is well known, One 
has'only to look at certain kinds of moths resting on tree trunks to 
appreciate how well they tone in with their surroundings. , Khaki, 
and we suppose the field grey of the German uniform, and. even in 
some instances the tartan of certain Scottish clans, all make for 
hiding as far as possible the-man from.his.enemies. 
In this new discovery we have the sui side of the urs ugh where 
colour is of the greatest assistance.) 


A Problem for 'the ‘Ophthalmic Surgeon 


A good many years age a retired merchant skipper consulted the 
writer about)a cataract in the:right,eye. There was no doubt.at all 
about this eye and perception and projection were perfect... The 
lens of the other eye showed some peripheral changes but the central 
part:was clear and allowed us to get a. good. view of the. fundus. 
There was much: sclerosis of the) retinal , vessels. and a good: many 
retinal’ haemorrhages, some'of them in the macular area... This eye 
had not much central vision. and it.debarred him, from doing: his 
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work, So far as memory’ serves /us'‘é “was an assessor in the 
Admiralty Court, and had to read: documents and interpret maps 
and plans. His age was. 68, years and he was due to retire in 
eighteen months’ time. If he oad continue at his work till he 
was 70'years of age he would retire -on'a small-pension ;. but ‘if /he 
retired before’70 then ‘he got ‘no’ pension.’ Here’ was: a: pretty 
problem. We pointed out’ tohim ‘that, in viewof the changes in 
the fundus of ‘the eye we' could examine, an operation for cataract 
was a more risky procedure’ than’ usual and: that even if the 
operation ‘were successful we'could not promise that the fundus of 
the right eye would not show: ‘signs of disease as.in'the left. He 
said he quite understood this; in fact the uncertainty and’ possible 
failure had been insisted on by another ophthalmic surgeon whom 
he had consulted. But the latter had professed ‘his willingness to 
undertake the risk and ‘he hoped that we would be able to help him. 
Naturally we asked why he had not kept with his previous consultant, 
and then it came ‘out that the question of fees was the:stumbling 
block. Machaon’s lowest fee was beyond the means of him —e 
we will call Binnacle, though it wasn’t his:name. 

The operation’ was performed at Binnacle’s own home aad no 
untoward event occurred. | During the’ post-operative week he got a 
sharp attack of gout in his’ big toe, ‘from which we augured that the 
eye would do well. » It did; and he got 6/9: vision with his glass and 
was able to complete his service and take lis pension. “A few years 
afterwards he had a slight stroke and asked us to'go and see him as 
his sight had failed. He thought that perhaps a needling operation 
would restore it, but on examination the fundus was affected as 
that of the other eye and we had to tell him that/no further opera- _ 
tion would be of any use. We heard that he died not long after 
this. In this instance the result justified the risk, rid we © should not 
have cared to many cases. 


“ABSTRACTS 


‘Rodin’ (San Batterlologic: ‘study: of 

(1) Rodin gives an‘ of 152 patients in. 
logical investigation of conjunctival ‘scrapings: was ‘made. \ The 
scrapings were taken from the palpebral and bulbar conjunctiva by 
a platinum spatula. These were stained ‘with Giemsa and | by 
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Gram’ Part of the’ scrapings was inoculated. into. media 
composed of Difco proteose peptone (No. 3) and 5. per cent. rabbit's, 
blood. Cooked blood agar was used for promoting the growth of 
haemoglobinophilic bacteria. | Anaerobic bacteria were cultivated in 
tubes of thioglycolate broth and also on blood agar in spray dishes, 
Corneal agar'served for the growth of fungi... 

-To bacteriostasis. of variety. of. Gram-positive. bacteria 
conjunctival. scrapings were diluted: ‘serially and exposed for 10,to 15 
minutes ‘to the! action of an aqueous solution of 1. to,20,0 000. t 
1 to 40,000 crystal violet. 
Animal-inoculation into ‘the scarified cornea of a: rabbit, was. 
for the detection of the herpes virus. Complement fixation tests 
were done in cases’ infection and lymphogranuloma 
venereum. 

The organisms commonly found: staphylococcus aureus 
and albus, haemolytic and. sand non- 
and 

STALLARD. 
A (Glasgow) Trachoma virus’ ‘and the mor- 
phology of inclusion bodies. “Amer. Jl. Vol. 
282, 1945. 

(2) In advanced trachoma the follicles phocyites, 
plasma cells, fibroblasts and macrophages. The last do not contain 
inclusion bodies. Metachromatic granules were found in plasma 
cells. The appearance of the inclusion bodies differs in scrapings 
and sections. In scrapings they show polymorphy and individual 
elementary and initial bodies may be found alone in the cells. . 

In sections encapsulated’ inclusion bodies with many Giemsa- 
staining-elements are found in the superficial epithelial layers. In ~ 
the middle layers the encapsulated inclusions tended to ‘be smaller 
with fewer elements, Groups of elements lying free in the 
epithelial plasma without either capsule or halo may be the virus 
itself as well. No’ encapsulated colonies were seen in the deepest 
layers of the epithelium. In the middle and deepest’ epithelial 
layers single Pitino cells full of metachromatic granules were 
present. : 

In the tisidies reticulum cells of broblast 
were filled with blue and purple granules. The ‘size varied but 
many were equally sized and equal to that ofthe intra-epithelial 
elements. Granules were free in the tissues, some single and others _ 
in colonies. 

The diseased tarsus was. found to be full of reticulum cells of 
fibroblast character blue--and~purplish elements in large 
numbers both inside and outside the cells. Similar granules were 
not found either in the lymphocytes or in the plasma cells. 
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is possible’ that~ both the intraplasmatic Giemsa-staining 
elements in the reticulum cells the extra-cellular! are 
the virus itself. a 

A letter to the eAitor of thi Ii. of Ophthal: im the 
June number (p. 672) from ‘Thygeson whose important researches 

- have done so much to elucidate the problem of trachoma aetidlogy. 
This ‘letter originates from a perusal of Loewenstein’s ‘article’ of 
which the author’s summary, somewhat condensed, is given above. 

Thygeson reminds’ readers of published work npt alluded to i in the 
article, 

Trachoma virus is a‘member of the lymphogranuloma- 
venereum group of viruses, a: group ‘about which much is known, 
particularly as to the elementary body—initial body cycle of 
morphologic variation which is characteristic only of the inclusions 

_ of this group.” There’can be no doubt that the initial body represents 

‘the early intra-cellular’phase of the virus and 
the late intra-cellular phase. 

Inclusions~indistinguishable from teachiona are found only in 
inclusion conjunctivitis among conjunctival diseases, a related virus 
disease which is also a member of the psittacosis, lymphogranuloma- 
venereum group, . We now know. that inclusion, blennorrhoea, 

_swimming-bath conjunctivitis and acute follicular 
with inclusions are one aetiologic entity. 

- Trachomatous inclusions are found in the. epithelium. only ; ;- sub- 
epithelial changes are believed to be produced by the liberation of 
soluble toxic products, a theory strengthened by the fact that soluble 
toxic products have been demonstrated for the related viruses. of 
lymphogranuloma venereum, meningo-pneumonitis and. mouse 
and Jones, Jl. Exper. Med., 1944, Vol. LXXIX, 
P. 463). 

The of a: for the inclusion 
body by Rice. (Amer. Jl. of. Ophthal., 1936, Vol. XIX, p.. }), is. of 
capital importance. 

Studies of the closely related’ virus disease inclusion conjunctivitis 
has shed much light on the trachoma inclusion, since in this harm- 
less disease many human inoculations have been possible. .. Thygeson 
demonstrated that the inclusion body requires about 48 hours for 
its intracellular development, finding which is, identical with the 
finding in psittacosis and is. applicable to the inclusions 
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| BOOK NOTICE . 


Transactions of the ‘Ophthalmological of the United 
Kingdom. Vol. (1944), London: J, and A. Churchill, 
Ltd. 1945, 

’ The Transactions in common with all other. Journals and people 
have felt the strain of the war years. The present volume is the 
thinnest of the series and it has come out at such a distance of time 
from the Annual Congress of nearly two years ago, that members 
may well be forgiven if they have forgotten about much of the 
contents. 

The meggreness of the volume is partly due to war. paper, but also é 
to the fact that there were no Transactions of the Oxford Ophthal- 
mological Congress for inclusion, 

Traquair’s masterly presidential on “the nerve-fibre 
bundle defect,” and the discussions on ocular. psychoneuroses and . 
on virus diseases of the eye find a place in this volume, together 
with other papers, and the Transactions of the North of England, 
Midland and Irish Ophthalmological Societies. i 

Sir Richard Cruise’s paper on preventable blindness in war read 
at the 1940 Congress makes a belated appearance in this volume. 

The title has-been printed lengthways up the spine as the binders 
were unable to do otherwise with such a thin volume. 

We hope thet the volume for 1945 will be more Substantial in 


size. 


CORRESPONDENCE 


To the Editors THe Britisu JouRNAL oF 


“Si1RS,—The paper by Air Commodore Keith Lyle and 
Wing. Commander A. Cross on dacryo-cysto-rhinostomy. in. the 
February number of the Brit.. Jl. Ophthal., is both interesting and 
pleasing, particularly so is the support the authors rightly give to 
an operation, the results of which are on the whole good. 

There are a few small technical details unmentioned in their 
valuable paper which I think are helpful. These are (1) an 
injection of 0°5 c.c. of novutox, 3 per cent. and adrenalin beneath 
the nasal mucosa over the site of the lacrimal bone so as to carry 
the muco- periosteum away from the bone, thus reducing the risk of 
damage to the mucosa when cutting out an oval window of bone. 
(2) Tilting the table so that the head’ is on a higher level than the 
feet lessens the bleeding. . (3) A modified Briggs’ retractor with a 
slot in the temporal arm for the insertion of a guard protects the 
lacrimal sac from i injury during the work on ‘the bone... (4). Removal 
of the anterior lacrimal crest by chiselling and nibbling affords good g 
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access for the. bone work? (5) To date I have 
’ that the most satisfactory way of remoying the oval window of bone © 
from the lacrimal’ fossa is’ by using’ a ‘motor driven ‘dental drill 
carrying a 0°5 mm. rose-headed burr. A ‘seriés of burr holes is 
made about 2 mm. apart to outline the piece of bone for removal. — 
These holes are then enlarged by a’ 1 mm. rdsé-headed’ burr and 
then all the holes are joined together by a lateral fissure burr. The 
oval window of bone comes out in one piece. With careful work. 
there is no daniage done to the underlying nasal mucosa and the 
edges of the hole are smooth and eburnated. If there is any 
troublesome oozing from the nasal mucosa through the burr holes 
a little adrenalin may be injected through the holes. (6) At the 
end of operation a specially sewn pyramidal pad with its truncated 
apex placed against the wound is strapped in place. _ 
The whole operation can be done by the eye surgeon. The bone 
work i is not difficult after a little practice on acadaver, = 
faithfully, 


NOTES. 


THE ‘Annual will, be: held at the 
United Kingdom. Royal Society of Medicine on May 30, 31 and 
Annual Congress, 1946 June 1, 1946. The President’s address will be 
on Purkinje and the subject for discussion is “‘ Ocular Disturbances 
Associated with Malnutrition.” 
The Bowman Lecture will be delivered by Dr. Arnold Knapp; his 
subject is “* Intracapsular Extraction of Cataract.” 
There will be a joint clinical meeting with the Ophthalmological 
Section of the Royal Society of Medicine. The Annual Dinner is 
resumed, and will be held on Thursday evening, May'30. 


* 
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The Middle East ‘In the Middle East’ a number. of service | 
Optical Practitioners’ opticians formed a “study group.” Their 
nr Transactions for 1945 consist of published 
abstracts of lectures given to the group during 1945, nine by eye 
surgeons and six by opticians. Membership of the group, includes 
HEM eye surgeons and twelve optical practitioners. 


Bi-temporal Hemianopia. By W. R. Mathew- 
son. February number. Q) End of para. 1 Allan not Allea. 
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